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This magezine is published to promote 
sound ught upon and concerning 
industrial medicine and traumatic 
surgery. To that end it will contain 
articles, news items, reports, digests 
and other presentations, together with 
editors’ comments. The editorial pol- 
icy is to encourage frank discussion. 









The editors will exercise care in chect- 
ing on the accuracy of date printed, 
but in all other respects articles and 
opinions of which expression is allowed 
are the opinions of their authors—the 
editors reserving in all cases the right 
to comment on the same, in the cur- 
rent or any subsequent issues, as they 








may be inclined. 





On this basis contributions are invited. 
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Fractures of the Head of the Radius 





Number 10 


—An Analysis of 52 Cases With Special Reference to Disabilities— 


T IS recognized that 
| certain types of frac- 
tures of the head of 
the radius are attended with considerable disabil- 
ity. The following is an analysis of a series of 
these fractures occurring in the writer’s practice: 
Anatomy: The head of the radius constitutes a 
perfect circular disc which is set at right angles to 
the radial shaft. It articulates with the ulna in 
the lesser sigmoid cavity, producing pronation and 
supination of the forearm. Ordinarily the radial 
head is capable of rotating through an arc of 
about 170°. Above on its superior surface the 
head articulates with the capitellum of the hu- 
merus. The head is held in the lesser sigmoid 
cavity by the orbicular ligament which encircles 
three-fourths of it, and is attached to the anterior 
and posterior edges of the cavity. The upper part 
of the radius is further strengthened by the exter- 
nal lateral ligament, which is attached above to 
the lower portion of the lateral condyle of the hu- 
merus and blends with the orbicular ligament. It 
is also attached to the ulna along the anterior and 
posterior edges of the lesser sigmoid cavity. The 
orbicular ligament also blends with the anterior 
and posterior ligaments of the elbow, which are 
capsular in nature and function. Hence it be- 
comes quite apparent from the anatomical struc- 
ture that slight changes in the shape or position 
of the head, such as occasionally follow fractures, 
often profoundly affect the joint function, espe- 
cially pronation and supination of the forearm. 

In a large series of forearm fractures, 9.6% were 
found to involve the head or neck of the radius, 
while in this same series 13.1% of all radial frac- 
tures occurred in this region. 

These fractures generally occur from falling up- 
on the outstretched hand. The fracturing force is 
transmitted along the shaft of the radius, causing 
the head to be driven against the capitellum of 
the humerus. This same force, if carried beyond 


the point of fracture, is responsible for the dislo- 
cations which so frequently accompany the frac- 
ture. 


Barney J. Hern, M.D., F.A.C.S., 
Toledo, Ohio 


Fractures in this region 
are generally easily diag- 
nosed, although occasion- 
ally in the non-displaced longitudinal split types 
they might easily be overlooked. Any case which 
experiences pain in pronation or supination of the 
forearm in the region of the head of the radius, 
or cannot completely extend the elbow without 
discomfort, should be immediately suspected of 
fracture. In the absence of swelling the posterior 
portion of the head can be palpated under the 
skin. Crepitus over the head together with local- 
ized pain and swelling if present will aid in deter- 
mining the condition, although neither crepitus 
nor swelling may be present in the early case. If 
a dislocation is present the symptoms are gener- 
ally masked by those of the dislocation, and it is 
not until the dislocation is disposed of or roent- 
genograms are made that the fracture of the head 
of the radius is recognized. In all dislocations of 
the elbow a careful study of the head of the ra- 
dius, both clinically and roentgenologically, should 
be made. 

TREATMENT: In the non-displaced group, the el- 
bow was immobilized for a period of three weeks. 
After two weeks the cast was split and gentle mo- 
tion started. At three to four weeks the cast was 
discarded entirely. 

In the second group, namely, the one in which 
very little displacement of the fragments was 
present, immobilization and early motion were in- 
stituted, such as in the non-displaced group. Man- 
ipulative treatment to improve the position of the 
fragments has not been satisfactory. 

In the type where the fragments were markedly 
displaced resection was performed. Complete re- 
section of the head was done in all instances. Fol- 
lowing this procedure the arm was immobilized 
and early motion started. 

In the group of displaced cases seen late resec- 
tion was performed as described above. In one 
instance in a boy with a transverse fracture 
through the neck of the radius operative replace- 
ment was performed. 
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NALYSIS of 52 Cases: Thirty-four, or 65%, 

of the cases occurred between the ages of 20 
and 40 years, the period of greatest physical activ- 
ity. Only six occurred before the age of 20 years. 
(See Table I). 





TABLE I 
AGES AT WHICH FRACTURES OCCURRED 
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52 





Table II shows the types of fractures encoun- 
tered. The most frequent was the comminuted 
fracture of the head, which was present in 24 cases, 





TABLE II 
TYPES OF FRACTURES OF RADIAL HEAD 
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showing degrees of displacement in 21 cases. Six 
of the 14 chip fractures were displaced. 

Fifteen, or 29%, of the series were accompanied 
by dislocations of the elbow. 

Other associated complications were: fractures 
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of the olecranon in two cases; fractures of the cor- 
onoid process in one case; fractures of the lower 
end of the humerus in six cases; fractures of the 
lower end of the radius in two cases; fractures of 
the radius and ulna in one; and intercarpal dislo- 
cations in two. 

For the purpose of studying the treatment and 
results this series is divided into five groups: (See 
Tables IV, V, VI, and VII). 

(1) Not displaced and treated conservatively 
(25 cases) ; 

(2) Displaced and treated conservatively (11 
cases) ; 

(3) Displaced and resected early (10 cases); 

(4) Displaced and resected late (5 cases); and 

(5) Displaced and head replaced by operation 
(one case). 

1. In the non-displaced group of 25 cases, 21 
obtained normal results. (Table IV.) Four show- 
ed limitation in extension varying from 10 to 40°, 





TABLE III 
DISLOCATIONS ACCOMPANYING FRACTURES OF THE Heap 
OF THE RADIUS 
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while two of these had a limitation in flexion of 
20°. Of the four cases having this limitation in 
motion, two were complicated by dislocations at 
the time of injury and one by a fracture of the 
olecranon which required suture. This entire se- 
ries was free from pain. 

2. Displaced but treated conservatively (11 
cases, see Table V). In eight cases the displace- 
ment was considered very slight, so slight that 











TaBLE IV—REsvuLts 
FRACTURES OF THE HEAD oF THE Raptus (Nor DispLacep) TREATED CONSERVATIVELY 
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Lateral dislocation of elbow. 
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TaBLE V—REsULTS 
FRACTURES OF THE HEAD OF THE Rapius (DisPLAceD) TREATED CONSERVATIVELY 
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operative removal was not considered necessary. not perfect. None of the patients complained of 
In four cases the patient complained of pain af- pain afterwards. All had limitation in extension 
terwards, and in four there was crepitus present of from 10 to 45°. Two had limitation in flexion. 
over the head on rotation. In five cases other com- 4. Displaced and resected late (five cases; Ta- 
plications, which required anesthesia and manipu- ble VII). The delay in resection was due either 
lation, were present. During anesthesia attempts to the condition of the patient or to the lateness 
were made to improve the position of the dis- in reporting. In all of these cases there was a 
placed fragments of the head of the radius. The marked displacement, and in four there were se- 
attempts were not successful. The functional re- rious complications. All showed marked limita- 
sults showed eight cases with varying degrees of tion in extension and flexion of the elbow; and 
limitation in extension. This limitation ranged in four cases there was marked limitation in 
from 10 to 60° degrees. Five showed limitation pronation and supination. One patient had com- 
in flexion. Four cases in this group experienced plete loss of rotation. Three complained of pain 
varying degrees of discomfort in the elbow. afterwards. 

3. Displaced and resected early (10 cases; Ta- 5. In one case, a boy of 12 with a displaced 
ble VI). The group consisted mostly of the dis- transverse fracture of the neck, an operative re- 
placed comminuted type. Seven cases had seri- placement of the head was made. The result was 
ous complications, of which six were posterior dis- very good; however after eight months there was 
locations of the elbow. The results in this group still a limitation of about 10° in extreme exten- 
was uniformly good functional elbows, although _ sion. 
























TasBLe VI—ReEsv.tts 
FRACTURES OF THE HEAD OF THE Rapius (DispLacep) Resecrep EARLY 
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TaBLeE VII—ReEsvutts 
Heap or THE Rapivus (DispLacep) Resecrep Late 
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of soft parts of elbow. Posterior 
dislocation. 








Page 532 


IME LOST: Due to the fact that most of these 

fractures occur during the periods in life of 
greatest physical activity the “lost time” factor is 
of utmost importance. 

(a) In the non-displaced group the average 
disability was 4.66 weeks. 

(b) In the displaced group, not resected, the 
average disability was 10 weeks. 

(c) In the displaced group and resected early, 
the average disability was 8.5 weeks. 

(d) In the displaced group, but resected late, 
the average disability was 23 weeks. 

All resections were complete. 

In the entire series there were 21 cases with se- 
rious complications which no doubt affected the 
disabilities and results; 16 of them occurred in the 
displaced groups. 

Complications should be given due consideration 
in prognosis. 


NDUSTRIAL CASES: Of this entire series 17, or 
32%, occurred in industrial workers. Here we 
most frequently encountered the badly commin- 
uted type, this being present 11 times. Ten of the 
comminuted fractures were displaced. In this 
group were also four chip fractures, two of which 
were displaced; one oblique fracture of the head, 
and one incomplete split of the head. Seven of 
these cases were accompanied by elbow disloca- 
tions. 

Of the industrial group 10 heads of the radius 
were resected. Only two of this group received 
normal results. Eleven cases received very use- 
ful results but had varying degrees of limitation 
in elbow function, most generally manifested in 
extension. Four cases were accompanied by 
marked disabilities. Taken as a class the indus- 
trial groups were much more severe and their dis- 
abilities more prolonged than the non-industrial 


groups. 


ONCLUSIONS: In the non-displaced fractures 

of the head of the radius the conservative 
treatment by immobilization with early motion 
yielded good results. 

Of this group 84% had normal return of func- 
tion. 

In the displaced types early resection gave the 
best results. Manipulative treatment in the dis- 
placed group was not satisfactory. In 11 cases 
(Table V) where the displacement was slight and 
which were treated conservatively all had vary- 
ing degrees of limitation in elbow function. 

From a study of Table II one will observe, in 
the comminuted types, that 87% were displaced; 
while in the chip type 42% were displaced. These 
two types present the most difficult problems, 
and it is in these groups that most of the industrial 
cases come. 

In the transverse fracture of the neck in the 
young, operative replacement where possible 
gives good functional results. 

Late resections do not yield as good results 
as early, and their disabilities are more pro- 
longed. 
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Exposure to X-Ray in 


Industry 
— Report of a Case — 


M. H. KRoNENBERG, M.D., 
and 
WALTER SHRINER, M.S., M.B., 
Division of Industrial Hygiene, State Department 
of Public Health, and University of Illinois 
College of Medicine 


HE x-ray has been finding an increased field 
of usefulness in industrial processes and 
undertakings, and some manufacturing 
plants have installed equipment to demonstrate 
defects in their products, to prevent waste, and 
to insure the uniform excellence of their articles, 

While in most cases considerable care has been 
used to prevent exposure of employees operating 
this type of equipment, a potential health hazard 
of occupational origin nevertheless may be 
created, as shown in the present instance. 

The W. C. Company installed the 63 CO machine 
to fluoroscope packaged products manufactured in 
its plant. The operation and apparatus consisted 
of a belt conveyor which carried the boxed arti- 
cles under the fluoroscope, with appropriate con- 
trols to allow rejection of imperfect packages. 

The apparatus is guaranteed ray-proof by the 
manufacturer. The tube operates at 60 K.V.; 3 
M. A. without filter and is enclosed in a ray-in- 
sulated compartment. The type of tube and 
operating conditions are typical of those com- 
monly used in producing therapeutic erythemas, 
as for example, in acne treatment. The tube 
operates continuously. The rays pass upward 
through a moving belt which carries the boxed 
merchandise, and a fluoroscope screen is placed 
at a convenient angle for observation. To facili- 
tate examination and reinspection of the boxed 
products, a door is provided directly beneath the 
fluoroscope screen, which may be raised by the 
operator. A manual switch is in a convenient 
location to allow the tube to be cut off when the 
door is opened. There is also a switch interlock 
opening as soon as the door is raised. On the left 
side of the compartment, there is an opening 
through which the boxed articles already fluoro- 
scoped emerge, and this same opening is accessible 
to the operator while the fluoroscope is operating 


N THE course of a routine industrial hygiene 

survey in this plant, it was deemed advisable 
to test the effectiveness of the ray-proofing on the 
machine during the inspection of the working 
period with the machine in operation. 

The operator of this machine was a _ white 
female, aged 22, presenting a good physical condi- 
tion. Past medical and surgical history was nega- 
tive. She had been employed only 60 days when 
this survey was made. The red blood count was 
4,190,000, the white blood count was 8,100, the 
differential count revealed 81% polymorphy- 
nuclear cells, 15% lymphocytes and 4% mond 
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cytes. She was employed at this post for four 
hours daily and five days a week. 

Dental films were used as ray detectors and 
were attached to the clothing of the operator, 
using metal paper clips. The first six films used 
were distributed as follows: one on each wrist, 
one on the back, one over the front of the chest, 
one on the operator’s cap, and one attached to a 
pocket in the vicinity of the right thigh. These 
were not disturbed when the operator’s working 
clothes were removed each day. The first group 
of films was exposed for the duration of one week. 
The same procedure was repeated, films were 
similarly applied and exposed for two weeks. 

At the end of the first week the films attached 
to the front of the chest, the cap, and the wrists 
were definitely fogged, indicating ray exposure. 
There was demonstrated on the wrist films a 
clear outline of the metal clip that had been at- 
tached. (See Fig 1.) The density and contrast 
were somewhat greater than on the usual dental 
film of a crowned tooth. The film attached to 
the back of the operator was unaffected. 

It was obvious that the ray-proofing was not 
complete, and that the employer has been left 
open to suits. It is felt here that if rays are of 
intensity sufficient to provide a radiograph on the 
body of the operator, then it is prudent to pro- 
vide protection. 

It is apparent that this type of exposure, if con- 
tinued, constitutes a potential industrial hazard 
since it arises out of and in the course of employ- 
ment, and thereby involves the employer. 





Fig. 1. 
Dental Films Showing Radiograph 
of Metal Clips 


That a long continued exposure to doses of 
X-ray will result in an aplastic anemia is well 
known. The legal responsibility of irradiation is 
well demonstrated—though not exactly parallel 
in the cases of radium poisoning which have come 
to trial as well as the cases involving x-ray burns, 
actual and fictitious. 

The sincere employer, interested in the health 
hazards that may effect his workers, is desirous 
of providing, and striving to provide, reasonably 
Safe and healthy working conditions. The manu- 
facturer of equipment is likewise interested in 
prov.ding the necessary safeguards, and should 
cooperate with the movement on foot now to 
guari all machinery and equipment “at source.” 
For it is deemed advisable to remain on the con- 
Serv 'tive side in providing all the necessary and 
adequate protection and to maintain eternal 
vigil ance. 
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In this case, the operator was later provided 
with ray-proof eye-shields, and the machine was 
more completely ray-proofed. 

Investigations of this nature, and many others 
perhaps more interesting, may be looked upon 
as disclosing “hidden hazards” in industry. Such 
problems in the light of our present compensa- 
tion laws will have to be aired so as better to 
evaluate and adjudicate occupational cases, es- 
pecially in those states having complete coverage. 

We also feel that, in reporting this case, we can 
call to the attention of the physicians who are 
supervising the health of workers in industry, 
that the activities and functions within the four 
walls of the plant are also his problem, and that 
danger may lurk in apparently “well protected” 
machines and processes. 





The Amenities and Duties 
of a Railroad Surgeon 


W. A. McMrtan, M_D., 
President, American Association 
of Railway Surgeons, 
Charleston, West Virginia 


T HAS long been my theory that a doctor is 
I specially placed, in his relationships with 

mankind, because, ordinarily, he sees mankind 
when it is in a mood specially to be grateful for 
any service rendered.* We heard from our grand- 
mothers: “The Devil was sick; the Devil a monk 
would be.” 

However, a railroad surgeon, in his relationship 
with the men, is not limited to taking care of the 
hurt. He must examine the operatives at a time 
when the operative is putting forth his best foot, 
because he wants to pass a good physical examin- 
ation. And right here is where comes one of the 
greatest pleasures of the railroad surgeon, to-wit, 
the opportunity to know railroad men, both the ex- 
ecutives and the rank and file, and after 33 years 
as a surgeon on one division, I cannot say whether 
I like the executives or the rank and file better. 
Truth to say, I love them both. 

Railroading is a highly specialized industry, and 
calls for highly specialized men in every depart- 
ment. A doctor now is obliged to get an A.B. de- 
gree, which takes four years after high school, and 
then four more years to get his M.D. But none of 
you knows any engineer or conductor on your 
railroads who have regular runs after firing or 
braking just eight years. It is the same with the 
executives of the Operating, Traffic, Engineering 
and Law departments. The heads of these de- 
partments and their immediate subordinates are 
all grey-headed, and have learned their business 
by hard work and long years of service. Therefore, 
I say to you that it is a privilege to be a railroad 
surgeon, because in dealing with the rank and file, 
you are dealing with the very aristocrats of all 





* Presidential Address, Congress of Railway Surgeons, Chicago, Septem- 
ber 20, 1937. 
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labor. There is a reason that there are less labor 
troubles on railroads than in other industries. It is 
because we have the highest class of labor in the 
world. And when you realize that railroad execu- 
tives are promoted from this rank and file, and are, 
therefore, the cream of very high grade whole 
milk, you appreciate the great privilege a railroad 
surgeon has in being able to associate on equal 
terms with these same executives. Some of them 
are listening to me now. 

We all realize that the invention of the automo- 
bile has changed the civilization of the world. This 
has happened since I became a railroad surgeon, 
and I have watched with trepidation its effect on 
railroads. When I became personally interested 
in a railroad, anyone who wanted to go any place 
consulted railroad time cards, and went by train. 
When he wanted to send goods any place, it never 
occurred to him that there was any other means 
of sending them except by railroad. And when 
he ordered any goods away from his own town, 
he took it as a matter of course that they would 
come to him by freight. 

But times have changed. Within 30 years have 
come automobiles, buses and trucks by the million. 
My own town of Charleston is in the center of the 
coal fields of southern West Virginia, and is a 
great wholesale center, its wholesale houses pro- 
viding the commissaries at the mines with goods 
for the consumption of the miners. Thirty years 
ago, our wholesale houses had their warehouses 
filled with goods from manufacturing centers, and 
they were brought to Charleston by railroad. Then 
their traveling men went to the mines, took orders, 
and the goods were sent to the mines by railroad. 
Now this is changed. The wholesale houses still 
receive most of their goods by rail, but in distri- 
buting to their customers, they use their own 
trucks. This is true all over the country. All of 
you who are listening to me drive a car, and all of 
you have had the same irritation that I have had, 
in being obliged to drive around box-car-like 
trucks and buses. Truth to say, the country, with- 
in 30 years, has been covered by hard roads, and 
these roads in turn are covered by trucks and 
buses, which are taking away from the railroads 
business which formerly belonged to them. I need 
not now say anything about the passenger busi- 
ness and the number of persons who now travel 
by their own cars and by buses, who formerly 
traveled by rail. 

Another problem, and equally serious, is the 
growth of government and the attendant increase 
in taxation. In my State of West Virginia, the 
railroads pay 20% of all the taxes paid there. Since 
I have been a railroad surgeon, taxes of the New 
York Central in West Virginia have increased 
500%, while the business done by my railroad is 
not as great now as it was in 1910. Yet we are 
paying our operatives and officers more, and the 
cost of fuel and supplies has increased incredibly. 
Not only this, but there is a tendency in the Fed- 
eral congress and in the state legislatures to pass 
restrictive laws, all making it more costly to op- 


INDUSTRIAL MEDICINE 








October, 1937 






erate a railroad, and at the same time there is a 
hue and cry in every corner of the country for a 
reduction of freight rates. 

You may well ask me what has a railroad sur- 
geon to do with all these things. My answer is that 
we are an integral and important part of the rail- 
roads. Unless public sentiment is changed, un- 
less a lot of the freight now hauled in trucks is 
returned to the railroads, and unless people are 
brought to a knowledge and realization that it is 
cheaper and safer to travel by train than in their 
own cars, the conditions I have described will grow 
worse instead of better. People must know that 
unrestricted and unregulated competition on the 
canalized rivers and on the improved roads (and 
don’t forget that the railroads are taxed to build 
the roads and to canalize the rivers) will even- 
tually destroy the railroads. The citizenry gen- 
erally must be made to realize that if the railroads 
are destroyed as a tax-paying entity, their own 
taxes will be increased, and the sportsmanship of 
the proletariat in general could be intrigued by 
making it realize that restrictions and hampering 
regulations on railroads, which are not applied to 
trucks, buses and water carriers, are unsporting 
and un-American. 

We are of necessity better educated than the 
average man, and because if we are successful we 
have sympathetic and loving friends, we doctors 
as a class have more influence than the average 
man, and our words of caution and advice carry 
more weight. Therefore, I say to you that it is 
my settled conviction that one of the highest du- 
ties of a railroad surgeon is to make his unthink- 
ing friends realize the high advantage of the rail- 
roads to him and to the public generally, and what 
a tragedy will befall the American people the day 
the Federal government is obliged to take them 
over! 


A Review of 184 Deaths 


Among Employees Subject to 
Periodic Examination 
Georce P. Myers, M.D., 


Medical Director, New York Central System, 
Detroit 


\ THE outset of our work as Medical Director 





we requested that the files of all death cases 

be referred to our desk for review, and at 
once became interested in knowing the cause of 
death.* The files contained the notation “Died,” 
accompanied by the date of death. In many cases 
after reviewing the file a pretty close guess could 
be made as to the cause of death, but also, in many 
cases no inkling was furnished by such study. The 
first efforts resulted usually in one of three causes, 
namely: heart attack, killed, natural causes. In 
other words, the employee died with his boots on, 
or in bed. There has been great improvement in 





* Read at the Annual Meeting of the Association of Surgeons of the New 
York Central System, Cleveland, Ohio, September 14, 1937. 














VoL. 6, No. 10 





this respect, and perhaps eventually the cause of 
death will be obtained in each case. The causes 
as they were tabulated were essentially those given 
following inquiry. Some slight changes were 
made. For example: apoplexy, stroke, and cere- 
bral hemorrhage were grouped under one head- 
ing, cerebral hemorrhage. Where two or more 
causes were furnished, the disease causing death 
was chosen. The choice was usually confirmed by 
office files. Phonetic spelling was used by some of 
our correspondents. In one case the cause was 
given as “endocarditis of the heart agitated by 
sorosis of the liver.” Inasmuch as a personal ex- 
amination of this employee had been made at the 
time of his removal from service, the cirrhosis of 
the liver was eliminated and the cause of death 
was given as valvular heart disease. There is lit- 
tle doubt that the immediate cause in this case was 
congestive heart failure. 

One hundred and eighty-four deaths do not 
make a large series, and naturally no conclusions 
can be drawn. However, some things noted may 
be of interest to all of us. Eight of the deaths oc- 
curred in December, 1936, and four in August this 
year. The remainder occurred from January 1 
to July 31. The average age of the employees at 
death was 55.2 years. One hundred and twenty- 
five of these employees were under observation of 
the Medical Director’s office for physical disabili- 
ties exclusive of teeth. Thirty-nine deaths were 
due to pneumonia, fatal injuries and suicide, con- 
ditions which cannot be foretold by examination. 
If these are subtracted from the remainder, there 
were only 20 deaths among employees not under 
observation. This would seem to be a very credit- 
able showing, especially as there were a number 
of deaths from isolated causes which were entire- 
ly unpredictable. Such causes were fracture of 
the femur, influenza, hernia operation, erysipelas, 
and obstruction of the bowel. There is some du- 
plication in these figures, but they still remain 
approximately accurate. Four of the pneumonia 
cases, two of the suicides and two of the fatal in- 
juries were under observation for physical de- 
fects. Both of the fatally injured cases were kill- 
ed in traffic accidents and not in line of duty. 

Eighty-two deaths resulted from vascular dis- 
eases. This number constitutes 44% of the entire 
series. Of this group 31, approximately 17%, were 
probably due to coronary thrombosis. They were 
listed as heart attack, angina pectoris, heart fail- 
ure, and coronary occlusion. It was felt that there 
were sufficient data to confirm the diagnosis of 
the doubtful cases. 


HERE is another classification, listed as heart 
trouble, of which no doubt a considerable 
proportion were due to the same cause, but were 
hot included in the coronary group. Seventeen 
employees died of “heart trouble.” Valvular heart 


disease, supposedly rheumatic, caused three deaths. 


Four deaths were the result of chronic myocardi- 
tis, the diagnosis in the cases being seemingly con- 
firmed by an auricular fibrillation preceding death 
for a greater or lesser length of time. The cause 
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of eight deaths is given as arteriosclerosis. This 
is not very specific, but it could not be improved 
on. They were all hypertension cases in which a 
definite cause of death could not be obtained. In 
most of them the records showed evidence of hy- 
pertensive heart disease. Cardiovascular renal 
disease is given as the cause in three cases, and 15 
were due to cerebral hemorrhage. 

Nineteen deaths, approximately 10%, were the 
result of pneumonia, and 17, about 9%, were caus- 
ed by cancer. The nature or location of the can- 
cer was stated in only a few of these cases, and 
they are therefore grouped under the single head- 
ing. 

Fatal injuries, mostly automobile and traffic 
accidents, were the cause of 12 deaths, and four 
were fatally injured while at work, making 16 in 
all, about 8%% of the series. 

There were four suicides. They are interesting 
from the fact that three out of four of them occur- 
red less than a week following periodic examina- 
tion. It seems inconceivable that in a normal in- 
dividual a physical examination could be a contri- 
buting cause of suicide. Two of these were appar- 
ently normal individuals without physical defects. 
The third was a paretic who had been out of the 
service about a year. He had received malarial 
treatment in 1936. The institution at which he 
was treated gave an unfavorable prognosis and 
the office files showed that he had been mentally 
depressed for several months preceding his death. 
The fourth suicide suffered from hypertension and 
hypertensive heart disease, apparently not in an 
advanced state. His death occurred three months 
following periodic examination. 

Pulmonary tuberculosis caused six deaths, more 
than 3% of the whole. 

There were three deaths from diabetes. Chole- 
lithiasis took two, appendicitis two, and cerebro- 
spinal meningitis two. There were 16 deaths from 
isolated causes, and in 15 cases the cause was not 
determined. Arteriosclerosis might have been 
given as the cause in a number of these, but it was 
not done. 


STUDY was made of the last periodic examin- 
ations preceding death. The average systolic 
pressure was 142.7 mm. and the average diastolic 
84.3. This would appear about normal for an av- 
erage age of 55.2. Sixty-two had a systolic pres- 
sure over 150. In 36 the pressure was over 160, 
and in 39 it was greater than the age plus 100. 
Only five showed a systolic pressure of 200 or over. 
Four additional at some previous examination had 
a pressure of 200 or over. One of these was a pas- 
senger engineer, aged 59. He was examined in 
October, 1936, and died in March. The blood pres- 
sure was 158/96. In 1932 it was 210/110, and since 
ranged from 150 to 165 systolic and 85 to 96 dias- 
tolic. The cause of death was undetermined. A 
second was a passenger conductor, aged 69. He 
was examined in September, 1936, and died in 
January. In September the pressure was 170/110. 
Since 1930 it had been around 200/110, and he had 
been under observation. The cause of death was 
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given as a heart attack. The third was a yard 
brakeman, aged 53. He was examined in April, 
1936, and died in July, 1937. The blood pressure 
at the last periodic was 168/100. In 1930 it was 
210/120. In 1934 it was 145/92. He was cured of 
his hypertension at that time. The cause of death 
was coronary occlusion. The fourth was a pen- 
sioned engineer, who was not examined periodi- 
cally for several years preceding death. The cause 
of death is unknown. 

It should be noted again that fall in blood pres- 
sure in hypertension cases is not necessarily a 
favorable sign. Both physician and patient are 
usually gratified by such a development, and many 
physicians are using vasodilators routinely to 
lower blood pressure. Twenty-six cases had a 
diastolic pressure over 100. 

Four employees had hypotension, 105 mm. or 
below. Two of these died of coronary thrombo- 
sis. The cause of death in a third is unknown, but 
it probably was due to a coronary attack. The 
cause in the fourth case is unknown. Please note 
that there were only five deaths among employees 
whose systolic pressure at the last periodic was 
200 or over. 

In only 32 cases of this series were abnormali- 
ties of the heart reported. There were over 60 
cases of hypertension, and one would expect a 
considerable proportion of these to have some 
demonstrable abnormality of the heart, in addi- 
tion to the heart defects from other causes. 

Abnormalities were reported in the lungs in 
seven cases, and some disturbance of reflexes in 
four. 

Urine examination showed the presence of 
albumin in 10 and sugar in two. 

Blood was reported in one and bile in another. 

You are all familiar with Dr. Hartman’s insis- 
tence that employees’ mouths be kept in good con- 
dition and free from infection. In this respect your 
present Director is following in the Doctor’s foot- 
steps. It is interesting to note that 81, or 44%, of 
this series were edentulous, a large majority of 
them wearing artificial dentures. The teeth of 
72 were described as good and 14 fair. Seventeen 
needed attention. Most of these apparently had 
minor defects. In one case the teeth were des- 
cribed as “terrible.” Approximately 91% had 
mouths in acceptable condition. 

The files contained report of Wasserman test in 
only 11 instances. Of these two were positive, one 
was one plus, and eight negative. No doubt this 
is entirely too small a number. The ideal would 
be at least one blood test in each case. 

The unexpected thing in this survey was that 
44% of the deaths were the result of disease of the 
circulatory system, and 17% resulted from coron- 
ary disease. In the light of these facts it would 
seem that every possible means of evaluating the 
condition of the heart should be adopted. This 
will require the use of the electrocardiograph and 
x-rays. These will yield information not other- 
wise obtainable, and should add materially to our 
ability to estimate fitness for service in many of 
these cases. 
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The Immediate Treatment of 
Injuries to the Hand 


Micuaet Mason, M.D., 
Chicago 


the hand the one observation which has 

served more than anything else to guide us, 
has been that: an injury should be taken care of 
immediately.* The institution of proper treat- 
ment within the first few hours will save the 
patient months of suffering, hospitalization and 
disability, while if these first few hours are al- 
lowed to pass the most skillful surgery and com- 
petent care can often obtain but a mediocre 
result. 

If the open wound is seen within six hours 
after its infliction the contaminants can be re- 
moved, the divided nerves and tendons sutured 
and the skin closed with assurance that primary 
healing will occur. Once this favorable initial 
period has passed it cannot be recalled, and the 
measures which could have been applied are no 
longer applicable. Instead of ridding the wound 
of contaminants, bacteria and devitalized tissue, 
rapidly and surely with soap and water and the 
scalpel, the surgeon must resort to the longer 
and more tedious methods of combating infection; 
and repair and closure must be postponed for an 
indefinite period of time. 

Clinical and experimental observations have 
shown that bacterial contaminants may be re- 
moved from open wounds within the first six 
hours after they have been introduced. During 
this time the bacteria are adjusting themselves 
to their new environment, they have not yet 
begun to proliferate, invade tissues and produce 
toxins. After this time has elapsed bacterial 
growth starts, and the surgeon then has to deal, 
not with a contaminated wound, but with an 
infected one. 

Besides the introduction of bacteria most in- 
juries leave foreign material in the wound and 
cause a greater or lesser amount of mechanical 
damage to the tissues. The foreign material may 
harbor micro-organisms, is of itself an irritant 
which interferes with natural processes of repair, 
and its removal is one of the first concerns of the 
surgeon. Damaged tissue is also a serious con- 
cern since its presence interferes with healing 
and favors the development of infection. If non- 
viable tissue is allowed to remain and undergo 
necrosis it must be separated and extruded be- 
fore healing can occur; a process which entails 
the development of fistulae and the laying down 
of large amounts of granulation tissue with sub- 
sequent cicatrical contractures. 

The first duty of the surgeon therefore in the 
care of the open injury (leaving out of considera- 
tion such obvious indications as the treatment of 
shock, the control of initial hemorrhage, and the 


if THE management of compound injuries to 





* From the Department of Surgery, Northwestern University Medical 
School, Passavant Memorial Hospital; Read before the Congress of Kailway 
Surgeons, Chicago, September 21, 1937. 
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administration of tetanus antitoxin) is to rid the 
wound of bacteria, foreign bodies and non-viable 
tissue. The open and contaminated wound should 
be converted into a clean wound; but in so doing 
the surgeon should not further damage the deli- 
cate tissues whose healing he is trying to promote. 
How best to accomplish primary cleansing of a 
wound has been a matter of considerable contro- 
versy. Before the discovery of the bacterial origin 
of infection and the introduction of Listerian 
antisepsis only a few bold surgeons advocated 
the cleansing and closure of accidental wounds. 
The application of Listerian principles marked a 
tremendous advance in traumatic surgery and 
the use of antiseptics became universal. Thought- 
ful surgeons, however, realized that the antisep- 
tics did not accomplish all it was hoped they 
would and that it would probably never be pos- 
sible to obtain an agent which was not at the 
same time a protein poison. The World War with 
its tremendous numbers of extensive contami- 
nated wounds, proved more than anything else 
the inadequacy of chemical antisepsis. Flooding 
of the wound with an irritant not only failed to 
produce a sterile wound, but led to serious injury 
of delicate living tissues, whose powers to cope 
with remaining bacterial invaders were greatly 
diminished, and ability to heal seriously affected. 
Toward the end of the war a different type of 
wound surgery was developed—wounds were 
flooded with a mild dilute antiseptic, subjected to 
thorough mechanical cleansing with scissors and 
scalpel and were closed either at once or by 
a delayed primary closure 24 hours later. 


T HAS been shown by such men as Koch, Reid, 

and others that the antiseptics should be en- 
tirely dispensed with, and that a wound may be 
effectively cleansed by washing with soap and 
water and irrigation with sterile salt solution. 
The soap and water cleansing must be done 
thoroughly and gently, and strict asepsis main- 
tained. The surgeon scrubs as for any operative 
procedure and puts on rubber gloves. The wound 
is then covered with sterile gauze and the sur- 
rounding skin cleansed with soap and water with 
as much care as the surgeon has used in scrubbing 
his hands. Sterile washed gauze or large sterile 
cotton squares are used, not a scrub brush, and 
1 to 15 minutes are usually required to accom- 
plish the cleansing. Then with a fresh scrub set 
the wound itself is washed for 10 to 15 minutes 
and finally irrigated with a quart or more of 
sterile salt solution using a nozzle tip or syringe 
and retracting the edges so that every corner of 
the wound is irrigated. 

Following irrigation the part is draped and a 
careful excision of devitalized tissues is per- 
formed. During excision the knives, scissors and 
foreyps are frequently rinsed in sterile water. 
The removal of devitalized tissues should be done 
thor ughly but cautiously; all tissue should be 
removed whose circulation has been seriously im- 
paircd or which is so badly crushed that it cannot 
Surv:ve. In wounds of the hand excision must 
piece-meal procedure, the surgeon should 
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save every scrap of viable tissue and important 
nerves, tendons and blood vessels must be pre- 
served. Debridement of wounds of the hand can 
be satisfactorily accomplished only in a bloodless 
field, which allows identification of all anatomic 
structures. The ideal way to obtain a bloodless 
field is by the use of a sphygmomanometer in- 
flated to 250 mm. of Hg.; a pressure which may 
be maintained for an hour or longer, permitting 
careful tissue excision as well as deep repair. 
Since the cuff is applied over a broad area and 
with a known controllable pressure there is no 
danger of paralysis or other tissue injury. 

In severe crushing wounds excision must be more 
radical than in the lacerated wound and judgment 
is often difficult. Skin flaps offer a difficult prob- 
lem since a necrotic suture line or a gangrenous 
flap of skin will lead to infection and failure of 
even the most careful nerve and tendon repair. 
Our decision as to the viability of a skin flap will 
depend upon the amount of crushing the flap 
has sustained and the degree of impairment of 
its blood supply. We should not hesitate to sac- 
rifice skin whose survival is questionable. 

No claim is made that by soap and water 
cleansing, irrigation and careful debridement an 
absolutely sterile wound is obtained. Many such 
wounds are in fact sterile, practically all are 
surgically clean and will heal by primary inten- 
tion. Even the clean operative wound is probably 
contaminated after the completion of an operation 
and the fact that so few of them become infected 
is evidence of the healing powers of tissues pro- 
viding their vitality is not lowered. It if often 
the presence of tissue traumatized by rough re- 
traction or injured by poisonous chemicals; num- 
erous areas of necrosis where large amounts of 
tissue have been been grasped in hemostats and 
ligatures; large bits of cat-gut, and lakes of blood 
left behind by inadequate hemostasis, which de- 
termine the development of infection in a wound. 
It is these factors over which the surgeon has 
control, and not the mere presence of a few 
pathogenic bacteria, that require more attention. 


OLLOWING excision and a second irrigation 

with salt solution the wound is ready for prim- 
ary repair of important anatomic structures and 
primary closure. The results which may be obtain- 
ed by primary repair of divided nerves and tendons 
are so sufficiently superior to those of secondary 
repair that the surgeon should strive to secure 
immediate suture in every case. The decision 
to perform primary tendon suture will depend 
upon certain factors. The elapsed time since 
the injury is particularly important, for although 
wounds may be closed up to six or occasionally 
even eight hours after injury, tendon repair had 
best not be attempted if over four hours have 
elapsed. It is possible that we are over-cautious 
and that tendon repair may be attempted even 
up to six hours, however the scanty vascular 
supply of tendon tissue and its poor resistance 
even to slight infection have led us to set four 
hours as the upper limit. 
Nerve suture may be safely attempted within 
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the period of six hours, and it may happen in 
some wounds that we suture the nerves without 
suturing the tendons. 

A second factor upon which to base decision as 
to whether to do primary nerve and tendon re- 
pair is the degree of contamination of the wound. 
This will depend first upon the nature of initial 
injury and second upon the thoroughness of the 
cleansing. Tendon suture should not be attempted 
in wounds inoculated with very virulent or- 
ganisms, such as happens in human mouth bite 
injuries, since here bacterial growth and invasion 
are likely to be taking place no matter how early 
the wound is seen. Wounds very badly contami- 
nated with street and garden dirt cause consider- 
able concern; however it is my feeling that if 
cleansing and debridement have been thorough 
nerve and tendon suture are indicated. If the 
surgeon is not certain of the cleansing of the 
wound (and to be certain he must usually cleanse 
it himself) the skin should be closed, the wound 
allowed to heal and secondary nerve and tendon 
repair accomplished later. 

A third factor is the availability of facilities for 
repair. The surgeon who undertakes the suture 
of nerves and tendons of the hand should have 
competent assistance, will practically always re- 
quire the help of an anesthetist, and will need the 
correct instruments and suture material. He 
should be conversant with the principles of nerve 
and tendon repair. If these conditions are not 
met, the wound should be closed and secondary 
repair accomplished later under more propitious 
circumstances. 


UCCESSFUL repair of divided nerves and 
tendons depends so much upon technique that 
perhaps a few words as to actual methods might 
be worth while. Tendons should be handled gently 
and atraumatically, they should not be grasped 
with forceps, crushed with heavy hemostats or 
punctured with thick needles and heavy sutures. 
The suture material should be the finest silk which 
will maintain apposition. The suture should be 
placed through the tendon in such a way as to not 
interfere with circulation, and the knots should 
not be placed between the opposed tendon ends. 
The Max Lange suture seems to fulfill these re- 
quirements. It has two components; a tension su- 
ture and an appositional suture. The tension suture 
is introduced into the stumps about 1 cm. from 
the end; a small bundle of fibres at the periphery 
of the tendon is picked up by the needle and 
the suture knotted about them, the suture is then 
passed straight through the tendon and a similar 
small bundle of fibers caught on the opposite side. 
These tension sutures which bring the cut ends 
together, are tied so that the knots lie outside the 
tendon. Accurate apposition is obtained by means 
of very fine sutures (arterial silk swaged on fine 
%4-inch needles) which pass through the con- 
nective tissue sheath only and not through the 
substance of the tendon. 
Divided nerves should be sutured with the finest 
arterial silk swaged on fine round needles. The 
suture should engage only the nerve sheath and 
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a sufficient number of them used so that abso. 
lutely accurate apposition is obtained. Nerve 
ends should be correctly oriented, and rotation 
of the stumps avoided. 

Before attempting closure all bleeding should 
be controlled, and since the operation has been 
done in a bloodless field it will be necessary at 
some time during the procedure to release the 
constrictor and catch and ligate all bleeders, 
Hemostasis is best done just after debridement 
has been completed and the divided structures 
identified, but before the actual repair is at- 
tempted. Fine artery forceps should be used so 
that only the bleeding vessels are grasped, ligation 
done with very fine silk, and the ligatures cut 
very short so as to leave the smallest possible 
amount of foreign matter in the wound. The 
general oozing from raw surfaces, can be con- 
trolled by a snug pressure dressing at the com- 
pletion of the operation. Therefore after effecting 
hemostasis the blood pressure cuff is again inflated 
and a bloodless field is maintained throughout the 
remaining steps of the operation and until the 
dressings are applied. 

Deep repair accomplished and bleeding con- 
trolled, the wound should be closed. Far from 
inviting infection, closure is our best means of 
preventing it and if our cleansing and debride- 
ment have been satisfactory healing should take 
place by primary intention. It may happen that 
the surgeon is not certain of the cleansing or 
debridement, it may be that the condition of the 
patient will not permit closure, or occasionally it 
may seem advisable to delay transference of a 
pedunculated flap. In such cases the wound 
should be lightly packed with moist gauze and 
delayed primary closure accomplished within 24 
hours. 

In the great majority of wounds, however, 
primary closure can and should be accomplished. 

Most wounds can be closed by simple suture. 
A careful accurate approximation of the edges 
should be made and drains omitted. In those 
instances in which, because of loss of skin, suture 
cannot be accomplished, a skin graft should be 
applied immediately. In most cases a razor graft, 
preferably the graft of intermediate thickness 
of Blair and Brown, is applicable, while in a few 
cases the free full thickness graft may be used. 
With exposure of bones and tendons a peduncu- 
lated flap or pocket flap will have to be used since 
a free graft will not attach to these surfaces. 

After the wound has been closed and a snug 
dressing applied, the hand should be put at rest, 
preferably on some type of splint. Following 
nerve and tendon suture the hand must be im- 
mobilized in such a way as to relax the suture 
line until firm union has occurred, and needless to 
say fractures should be immobilized after re- 
duction. A fact which is not so universally ap- 
preciated is that immobilization promotes the 
healing of all tissues and that rest is the surgeon’s 
greatest ally. 

The application of an immobilization dressing °F 
splint is an integral part of the immediate treat- 
ment of wounds of the hand. 












A Case of Phosgene Poisoning 


—Due to the Inhalation of Decomposition 


Products of Trichlorethylene— 


of trichlorethylene in vari- 

ous industries, and be- 
cause of the possibility of an in- 
crease in the number of poison- 
ings due to improper or careless 
use of this material, it is advisable that physicians 
become acquainted with its properties and with 
the possible dangers attending its use. 

Trichlorethylene is a chemical derived from 
ethylene by the replacement of three hydrogen 
atoms with chlorine. It is a heavy colorless liquid 
which volatilizes to a colorless, heavy, non-fiam- 
mable, non-explosive gas, with a characteristical- 
ly pleasing ethereal odor similar to chloroform. 

The liquid is approximately one and one-half 
times as heavy as water, having a density of 1.472 
to 1.476 at 15.6°C. Pure trichlorethylene boils at 
86.7°C. (188.1°F.), but commercial grades have a 
boiling range of 86.0° to 87.5°C., indicating a rela- 
tively high purity. It freezes at —88°C. (—126.4° 
F.). 

Its vapors are 4.53 times as heavy as air. The 
vapor pressure at 20°C. (68°F.) is 60 mm. of Hg. 
At normal room temperatures (20°C.—68°F.) air 
saturated with “tri”-vapors carries approximately 
0.027 lbs. of trichlorethylene per cubic foot of dry 
air. Concentrations as high as this, however, are 
rarely encountered under practical conditions of 
use. 

Pure trichlorethylene is very stable, but the sta- 
bility or resistance to decomposition of commer- 
cial grades will depend, to a great extent, on the 
nature and quantity of impurities present. Tri- 
chlorethylene itself is, of course, neutral, but de- 
composition of this chemical results in the forma- 
tion of hydrochloric acid, the presence of which 
can be taken as a fairly accurate indicator of the 
condition of the solvent. 

Most commercial grades, however, show an al- 
kaline reaction when shaken with distilled water 
to which an indicator such as phenolphthalein or 
methyl orange has been added. This is due to the 
presence in these grades of trichlorethylene of 
small quantities of organic materials known as sta- 
bilizers or inhibitors which are added to increase 
the stability of the material under average condi- 
tions of use. 

Trichlorethylene does not normally decompose 
in the presence of water and the common indus- 
trial metals even when heated for long periods of 
time to temperatures up to and somewhat above 
its boiling point. At temperatures higher than 
125°C. (257°F.) some decomposition may occur 
even in the absence of moisture. 

When trichlorethylene is subjected to the simul- 
taneous action of ultraviolet light such as diffused 
Sunlight and oxygen it may decompose even at 
ordinary temperatures with the formation of hy- 
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drochloric acid and phosgene. 
This type of decomposition is 
eliminated in the present-day 
commercial grades of trichlor- 
ethylene by the addition of the 
so-called stabilizers or inhibitors. 

Strong alkalies such as sodium or potassium hy- 
droxide react with trichlorethylene to form toxic 
and explosive gases, such as formate, carbon mon- 
oxide, ethylene and traces of dichloracetylene'. 
Mild alkalis such as lime or soda ash do not cause 
decomposition. 

The common industrial metals do not have any 
effect on the stability of trichlorethylene. How- 
ever, prolonged contact with aluminum or magne- 
sium, or their alloys, may result in the formation 
of aluminum or magnesium chlorides which act as 
catalysts accelerating the decomposition of tri- 
chlorethylene. 

Although trichlorethylene is considered as non- 
flammable and non-explosive, at high tempera- 
tures it will decompose. The ignition temperature 
has been found to be 410°C. When sprayed into 
a gas flame or on to a red-hot metal surface, flashes 
of flame will be seen around the heated zone. If 
air containing trichlorethylene vapors is drawn in- 
to or comes in contact with open flames such as 
gas flames, arc or gas welding, the vapors will de- 
compose with the formation of toxic and corro- 
sive substances such as hydrochloric acid and 
phosgene. This type of decomposition will also 
occur if air containing trichlorethylene vapors is 
inhaled through burning tobacco such as lighted 
cigarettes, cigars or pipes. Exposed electric heat- 
ers or high pressure steam pipes may also cause 
this type of decomposition. 

Obviously, therefore, open flames, welding and 
smoking in the vicinity of equipment using tri- 
chlorethylene should be prohibited. Gas-heated 
equipment using trichlorethylene should be equip- 
ped with suitable acid-resisting flues or vent pipes 
so that the combustion products are safely dis- 
seminated outside of the building. 


A’ a solvent for oils, greases and waxes, tri- 
chlorethylene is among the most efficient 
known and has widespread use in a large variety of 
industries. Its chief uses are the removal of oil, 
grease and other lubricants from metal articles 
prior to finishing operations in the so-called sol- 
vent degreasing processes and the dry cleaning of 
garments and textiles. It is also used for the re- 
moval of oils and fats from many substances. It 
will remove tar substances, waxes, gums and re- 
sins very rapidly from metals, wool, silks, textiles, 
cottons and leather without causing damage. It is 
used in the extraction of caffeine from coffee and 
nicotine from tobacco. It serves in the removal of 
oil from olives, cocoa, maize, cottonseed, linseed, 
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soy beans and sugar mud, as well as in the extrac- 
tion of grease from garbage, tankage, leather and 
bones. As an insecticide, trichlorethylene destroys 
grape lice, the larvae of mosquitoes and other in- 
sects. 

While it is a chemical known for many years, it 
is only since the World War that it has been pro- 
duced commercially at a cost which would permit 
widespread industrial use. With the rapidly in- 
creasing use of this solvent in dry cleaning and de- 
greasing, a greater number of poisonings can be 
anticipated unless reasonable safety precautions 
are taken in handling and using it. 


OST of the reported cases of poisoning were 

due to inhalation of the vapors. Poisoning 
may occur through skin absorption followed by 
toxic symptoms. Furthermore, prolonged contact 
of the skin with the liquid solvent or its vapors 
may produce excessive dryness and subsequent 
cracking due to the extraction of the natural oils 
present in the skin. 

Trichlorethylene is related chemically to chloro- 
form and carbon tetrachloride, having a similar 
narcotic as well as an anesthetic action, but it dif- 
fers from them in that it does not cause fatty de- 
generation of the liver. There is probably no cu- 
mulative action from small quantities or it would 
be evident in those who use it day after day for 
tri-facial neuralgia. However, there are serious 
chronic sequelae following acute attacks of poi- 
soning. These may consist of anesthesia in the re- 
gion supplied by the trigeminal nerve distributed 
over the greater part of the face and mouth. 

It is reported that inhalation of this chemical 
may lead to addiction and that workmen enjoy 
the pleasing effect produced by the inhalation of 
these vapors and consequently do not report ill- 
ness for fear of losing their positions. Eichert? re- 
ported two cases of addiction, one in a man aged 52 
who took, by inhalation, four ounces over a period 
of two days, and the other in a woman of the same 
age who took six ounces of trichlorethylene over a 
period of several days. In these cases he found no 
anesthesia of the area innervated by the trigemin- 
al nerve. These statements of addictions have, 
however, been contradicted by a number of work- 
men whom I have interviewed. 

Of more consequence is atrophy of the optic 
nerve leading to loss of vision with loss of the 
corneal reflex of the eye. There are, however, 
some indications that this may be due not to the 
trichlorethylene itself but to certain impurities 
which until recently have normally been present 
in commercial grades of trichlorethylene. 

Stuber® reported 284 cases of trichlorethylene 
poisoning, 202 of which were acute and 82 chronic. 
Of the total, 25 were fatal, and in 17 of these there 
was loss of consciousness. In some there were 
symptoms of drunkenness or dullness and confu- 
sion; in others there were general nervous symp- 
toms with nausea and vomiting. One of the cases 
who died was held to have been a case of phosgene 
poisoning. Willcox‘ claims to have seen a case of 
jaundice from trichlorethylene. 
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Muller® investigated its toxic action and failed 
to obtain any fatty degeneration with trichlor: thy- 
lene in an unsaturated body while it was readily 
obtained with chloroform, carbon tetrachlcride 
and tetrachlorethane. Joachimoglu® in 1927 failed 
to demonstrate fatty degeneration in animals in 
seven to 24 days by inhalation, feeding and inges- 
tion. Lehmann in 1911, found that a cat exposed 
to 0.07% trichlorethylene, six hours a day for 10 to 
17 days showed loss of weight and subsequent 
death, but there was no degeneration of the inter- 
nal organs. Carrieu’ in 1929, found congestion of 
the lungs, spleen, liver and kidneys with some in- 
flammation of tracheal mucosa in animals killed 
with vapors of trichlorethylene. Castellino’, in 
1932, showed slight degeneration in rabbits. 

Taylor® found that the concentration of pure 
ethylene in air of 0.5% and 0.4% trichlorethylere 
vapor produced deep anesthesia in rats, while 0.2% 
gave only slight effects. Taylor exposed two dogs 
and a number of rats for six months, the exposure 
lasting six hours a day, five days a week. The dogs 
were given 0.2% trichlorethylene. A concentra- 
tion of 0.3% proved too high, and only two of the 
original six rats survived six months. All of the 
other animals survived. The histological examin- 
ation of the livers and kidneys showed no signs of 
any degeneration. There was a slightly greater 
tendency to alveolar collapse in the lungs in the 
experimental rats as compared with the controls. 
There was no consolidation or edema. This col- 
lapse is generally observable in laboratory rats, 
and it appears that there is no evidence that the 
collapse observed was due to trichlorethylene. The 
absence of liver and kidney injury after long-con- 
tinued exposure to trichlorethylene vapor is the 
most striking result of the experimental work. 
The report of Taylor is of extreme interest since 
liver damage has been reported in human cases, 
while in the animal experiments the organs were 
quite normal. 

The Underwriters’ Laboratories report on tri- 
chlorethylene’ gives the results of exposure of 
animals to vapor in concentrations of 0.6 to 1.0% 
by volume (2.0 to 3.4 pounds per 1,000 cubic feet). 
Two minutes after the beginning of a five-minute 
exposure the guinea pigs breathed irregularly, and 
they coughed and rubbed their noses. Four min- 
utes after the start of the test the animals showed 
considerable lack of coordination. The animals 
recovered within a day of the test and appeared to 
be normal during the remainder of the observa- 
tion period. In the 30-minute exposure the ani- 
mals appeared semi-conscious within 20 minutes 
after the start of the test and were lying on the 
floor of the cage. Three guinea pigs removed from 
the room at the end of 30 minutes after the start 
of the test were semi-conscious and showed vi0- 
lent trembling, especially in the legs. All the ani- 
mals appeared normal within 30 minutes after 
they were exposed to air but were very lethargic 
and weak. They recovered within a day after the 
test. Practically the same observations were not- 
ed with animals exposed for one hour. 

In the two-hour test the animals were able to 
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walk and eat within 30 minutes after they were 
exposed to air, but were very weak. They made a 
complete recovery within a day following the test. 
Where concentrations of 2.0 to 2.3% (6.7 to 7.7 
pounds per 1,000 cubic feet) were used, they found 
that the guinea pigs were unconscious at the end 
of a two-hour period and showed occasional weak 
twitching movements. Two of the animals died 
within 20 minutes without regaining conscious- 
ness. The other animal appeared very lethargic 
and weak on the day following the test and showed 
some difficulty in breathing. 

One of the animals which died following ex- 
posure to trichlorethylene vapor-air mixture for 
two hours was autopsied. The lungs were found 
to be hypermic in general and contained innumer- 
able petechial hemorrhages throughout. The up- 
per left lobe was particularly filled with such 
hemorrhages. There was some edema. The cut 
sections did not produce any pussy exudate. The 
liver was hyperemic, but otherwise normal. The 
heart was engorged with dark clotted blood, but 
otherwise normal. The spleen was pale and yel- 
lowish in color and unusually soft. The stomach 
and intestines contained semi-fluid contents. The 
intestinal contents were slightly colored with 
blood. Upon opening the abdominal cavity, a defi- 
nite hyperemia and moderate edema of all the 
viscera were noted. 


ECOVERY from trichlorethylene anesthesia 

is generally complete, but vertigo and dizzi- 
ness sometimes occur. Striker, Goldblatt, Warm 
and Jackson™ have investigated the use of this 
drug as an anesthetic and found no harmful conse- 
quences in any of the 304 cases examined. Kram- 
er,'* reported no harmful after effects in any of the 
attempts to use it in cases of trifacial neuralgia. 
Stuber,!* included in her reports of chronic tri- 
chlorethylene poisoning damage to the liver, kid- 
neys, optic and trigeminal nerve, ductless glands, 
sex organs, the skin and central nervous system. 
Plessner'* reported injury to the trigeminus and 
subsequent apoplexy due to the specific action of 
trichlorethylene. Gerbis'® in 1928 and Kalinow- 
sky'® in 1927 have shown that the action was in 
all probability due to some impurity. 

Reese, of Johns Hopkins Hospital, in a personal 
communication to the author, gave a history of a 
man who had worked with trichlorethylene for 14 
months, five and six days a week, from 7:30 in the 
morning until 6:00 and sometimes until 10:00 to 
12:00 at night. The patient worked in a small 
room (about 8x10 feet) with one door and win- 
dow. The window was kept closed to prevent 
fumes from blowing into the shop. The door was 
always open. A drum-like machine was used in 
which the clothes were saturated in the trichlor- 
ethylene for 10 to 12 minutes. The clothes were 


then removed from this drum by hand, after the 
“tri” had been drained from a hopper below. Re- 
mova. of the clothes took from three to four min- 
utes, during which time the patient caught the 
fume from the clothes full in the face. This was 
Tepes'ed 50 to 60 times a day. The hands were 
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often covered with the substance for a short per- 
iod at a time and if there was any sweating, burn- 
ing was rather marked. The skin seemed to dry 
excessively and often cracked. Each day or two 
filters in the machine (saturated with “tri”) had 
to be removed and cleaned by hand. In this room 
an exhaust fan was used which worked from the 
floor. This was kept in constant operation. The 
patient presented himself for examination with 
the complaint of loss of vision for a period of six 
weeks. Examination revealed that he had a toxic 
amblyopia with central scotoma in each eye and 
vision reduced to 20/100 and 4/200. This blind 
spot included the area from the center of fixation 
to the normal blind spot as is seen in many toxic 
amblyopias. Since the first examination the con- 
dition has progressed. Nothing else was found in 
the general examination. Complete blood and 
spinal fluid studies were negative and a neurologi- 
cal examination revealed no positive findings. 
There was a moderate blepharitis with crusting at 
the base of the cilia and slight hypermia of the 
conjunctivae. The young man became entirely in- 
capacitated and is now working in the Maryland 
School for the Blind. 

Dhers™ states that precautionary measures 
should be established where people come in con- 
tact with trichlorethylene. He suggests the wear- 
ing of overalls and gloves to protect the skin which 
becomes dry and eczematous. He also suggests 
periodic medical examinations to detect signs of 
absorption. Christianson’® describes a patient 
who, during the course of two months, had de- 
veloped symptoms suggesting a disturbance of the 
upper respiratory tract. This condition developed 
after the patient had worked for half an hour vig- 
orously cleaning a pair of shoes with trichlorethy- 
lene. Recovery did not take place for five months. 
A similar intoxication is reported by Koch in 1931 
and, according to this author, it confirms his asser- 
tion that trichlorethylene has properties directly 
injurious to the lungs. Roholm’® reports four 
cases of acute trichlorethylene poisoning in Co- 
penhagen factories in December, 1932. 

Persson” reports two cases of chronic poisoning 
by trichlorethylene in which there was a neuro- 
myelitic complex which had not been described 
before in connection with this kind of poisoning. 
The patients were two men employed at the same 
factory in cleaning machine parts before plating 
them in a bath of trichlorethylene. The bath gave 
off vapor freely and due to inadequate ventilation 
this was inhaled by the men. During their work 
they became giddy and had a feeling of being 
drunk all day; their gait became staggering. They 
also complained of headache, nausea, loss of appe- 
tite and tremor. After cessation of work for six 
months they improved sufficiently to resume 
work. At this time however, there was still some 
paresthesia in the feet and stiffness in the legs. 

Kunz and Isenschmid*' described a case in which 
a worker used trichlorethylene to dislodge powder 
from a steel cylinder. He evaporated daily about 
100-300 cc. and found that the operation made him 
sleepy. After a year his acuity of vision was great- 
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ly reduced and at the end of the year he had to 
stop work. There was a pupillary difference and 
no reaction to light. Both pupils shows consider- 
able change. Abnormal conditions were also seen 
in other parts of the body. Starkenstein* reports 
a case of epileptoid seizures with psychic distur- 
bances and Stuber* collected 11 instances of ner- 
vous sequelae, headache, dizziness, anorexia and 
disturbed heart action. Long continued exposure 
to trichlorethylene has been responsible for lesions 
in two of the cranial nerves, the optic and the tri- 
geminus. 

Baader” reports a case of a workman who work- 
ed with trichlorethylene for five years and then 
began to complain of great weariness, sometimes 
of a feeling of drunkenness, and occasional vomit- 
ing. Gradually he lost weight, sexual libido, and 
sharpness of vision. Baader found malnutrition 
and anemia, the hemoglobin being only 60%. Ex- 
amination of the eyes revealed retrobulbar neu- 
ritis with pallor of the temporal side. This man 
proved to be a trichlorethylene addict. Another 
case of Baader’s had optic atrophy with blindness, 
and he mentions a similar case seen by Zangger. 

Disturbances of vision have been reported by 
Axenfeld,”* by Plessner,”* and by Teleky.** In some 
there was loss of color sense without visible 
changes in the eye grounds. Therefore, the use of 
trichlorethylene should be thought of by ophthal- 
mologists when disturbances of the optic nerve are 
seen in men working with solvents. 

Plessner® reported four very unusual cases of 
poisoning, the symptoms coming on after a day or 
even a half a day of exposure and consisting of 
complete paralysis of the sensory fibers of the fifth 
nerve with no motor paralysis or involvement of 
the other nerves in that region. Kalinowsky”’ re- 
ported a case where there was a complete loss of 
sensation in the face, mouth and nose, with no mo- 
tor paralysis but with difficulty in speech and mas- 
tication which seemed to be caused by loss of sen- 
sation. There was also a painless keratitis without 
photophobia. The second case reported by this au- 
thor had like symptoms but not so severe, no loss 
of teeth and very slight peratitis. Here also sen- 
sory paralysis was permanent. There has been 
some doubt cast on Kalinowsky’s cases as chemical 
examination failed to show the presence of di- tri- 
or tetrachlorethylene. 


HE author recently examined a patient 28 

years of age who gave a history of having 
worked over a degreasing tank for five days. On 
the fifth day he began to feel sick, went home and 
slept through the rest of it, all of the following day 
and until 2:00 o’clock in the morning of the third 
day. He had headaches, became nauseated and 
weak in the legs. He complained of feeling as 


though he were “getting drunk,” he had pain over 
the liver, and wheezing in the throat. He became 
hoarse and was unable to talk each time he got 
a whiff of the trichlorethylene. He stated that one 
fellow worker went to sleep on the floor from the 
effects of this drug while another was absent from 
work for two days. Physical examination reveal- 
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ed a young man with a flushed face and a wheez. 
ing respiration who appeared to be acutely il], 4 
nystagmus was present; he was unable to read 
ordinary print in paper. An examination of the 
eyes by Dr. Sidney Walker revealed an enlarge. 
ment of the blind spot. Throat was markedly in- 
jected. There were coarse mucous rales, both 
front and back. A wheezing sound was present, 
There was a marked dyspnea. Blood pressure was 
108/72; no murmurs of the heart. There was ten- 
derness over the liver; no tenderness over the kid. 
neys. Reflexes: cremasteric—positive; abdominal 
—positive; Babinski, Chaddock, Gordon, and Ros- 
solimo were negative. Ankle clonus—positive, 
Hemoglobin, 88%; R. B. C., 4,800,000; W. B. Cc. 
10,850. Color index, .9. Coagulation time two and 
a half minutes. Differential: neutrophils, 79%: 
lymphocytes, 21%. 








Respira- 
Blood Chemistry Temperature Pulse tion 
| a ee 4/6/37-102.4........ 40 
ee ee cmc 4/7/37-100 ........ 30 
Creatinine .......... Sere 4/8/37- 98 ........ 18 
NY Nias nace .100.......4/9/37- 97 ........ a 18 





The patient returned to work on June 16 but is 
not working on the degreasing plant. [Illness in 
this case was due to inhalation of phosgene result- 
ing from the decomposition of trichlorethylene by 
the gas flame used to heat the solvent. This par- 
ticular degreasing plant was an open-top unit and 
was not equipped with suitable acid-proof flues to 
carry the combustion products from the heating 
chamber outside of the building. Suitable flues 
or adequate ventilation would have eliminated the 
hazard of phosgene poisoning. 

Solvent degreasing machines such as this one 
are designed to remove grease and other lubri- 
cants from metal parts with trichlorethylene va- 
pors, by immersion in boiling trichlorethylene or 
by a combination of liquid immersion or spray and 
vapor degreasing. In every case the solvent is 
maintained at or near its boiling point by means 
of steam coils, gas, or electric heaters. The escape 
of the vapors into the atmosphere is controlled by 
means of suitable cooling coils or water jackets. 
In machines not enclosed the vapors may be de- 
tected near the floor level for distances up to 1,000 
feet away from the degreasing tank. 

Because of the danger of formation of phosgene 
in the gas flame, gas-fired machines of this type 
should be condemned unless equipped with suit- 
able ventilation or flues so installed as to dissem- 
inate outside of the building all of the combustion 
products. 

Stabilizers have been added to commercial 
grades of trichlorethylene to prevent their de 
composition under normal conditions of use. How- 
ever, some decomposition of the solvent may 0oc- 
cur with the formation ef hydrochloric acid. In- 
dustrial physicians have, therefore, found it nec- 
essary in some plants to frequently change men 
who work around degreasing units because of ir- 
ritation of the throat and nose due to this decompo0- 
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sition product. In some plants attempts have been 
made to lower the amount of free acid liberated 
by the addition of a mild alkali, such as soda ash, 
to the degreasing tank. This, however, has no ef- 
fect whatsoever on solvent vapors decomposed 
outside of the tank. 


N arriving at a diagnosis of trichlorethylene 

poisoning, one must take into consideration the 
occupational history; also that damage to the optic 
nerve may be caused by many other conditions. 
For instance, it is reported that about 33.7% are 
due to locomotor ataxia, tabes—a common variety 
of syphilis; it is also seen in paresis. Therefore, 
careful examination, including spinal and blood 
examinations, should be made to determine the 
presence of this disease. The entire group of scler- 
oses within the central nervous system presents 
frequent causative factors in the production of 
optic atrophy where there is destruction of various 
nerve areas with replacement by scar tissue. 
Chronic myelitis, inflammation of the spinal cord 
from any cause, sometimes is accompanied by 
destruction of the optic nerve. Fracture of the 
skull and heavy blows to the skull will lead to this 
condition. Focal infection from any source and 
any other inflammatory process of this structure 
will lead to damage very difficult to differentiate 
from that of trichlorethylene poisoning. Many 
other poisonings besides trichlorethylene are fol- 
lowed by blindness due to the same type of nerve 
destruction. Certain of these poisons may be 
used by the patient, either during his work or as 
drugs. Many are sold as patent medicines. Filix 
mass, or male fern, used in the treatment of tape- 
worm and quinine serve as examples.. Wood alco- 
hol has been found in poisonous whiskey. Atoxy] 
is used in the treatment of psoriasis, lichen planus 
and many other skin diseases; this agent which 
contains 37% arsenic will sometimes produce most 
serious optic atrophy. Nicotine, taken directly 
through accident or sometimes by excessive smok- 
ing, leads to serious loss of vision. Lead poisoning 
may be at fault, chronic malaria, diabetes, severe 
hemorrhages and arteriosclerosis produce optic 
atrophy. 

The relative toxicity of trichlorethylene as com- 
pared to chloroform is 1.7. McCord** believes that 
10,000 parts to 1,000,000 parts of air is definitely 
narcotic in man. He made a study with rabbits 
in which death occurred within two hours with 
concentrations of 5,000 parts per 1,000,000; in 28 
to 41 hours with concentrations of 1,000 per 1,000,- 
000, and in 19 days one death with 500 parts per 1,- 
000,000. New and Nonofficial remedies gives the 
dose for use as an agent for relief in facial neural- 
gia as 15 drops by inhalation, to be repeated in a 
few minutes if necessary, with a limit of 60 drops 
in 24 hours over any long period of time. 

In the Underwriters’ Laboratories Report pre- 
viously mentioned the following statement ap- 
pears: “When animals were exposed to decompo- 
sition products of vapor the initial concentrations 
of trichlorethylene in the test room were 0.9 and 
23% by volume (3.0 and 7.7 lbs. per 1,000 cubic 
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feet). The animals remaining in the test cham- 
ber showed increased difficulty in breathing and 
violent retching as the test continued. They were 
unconscious within 20 minutes after the start of 
the test. The guinea pigs were dead when re- 
moved from the room at the end of 30 minutes af- 
ter the start of the test.” When the exposure to 
decomposition products of vapor in initial concen- 
tration of 2.3% by volume (7.7 1b/1,000 cubic feet) 
was used, the guinea pigs became unconscious 
within five minutes. One animal died without re- 
gaining consciousness. The other two recovered 
after removal from the exposure and showed a 
loss in weight for the week following the test. All 
the animals died without regaining consciousness 
within a 30-minute test. 

Where the gas flame was used the decomposi- 
tion products are hydrochloric acid, free chlorine, 
and phosgene, carbon monoxide, carbon dioxide, 
and oxygen. “When trichlorethylene is discharg- 
ed into the surrounding air in initial concentra- 
tions of the order of 1% by volume in the presence 
of flame or hot objects, the resulting volatile prod- 
ucts, if in unventilated or confined spaces, are le- 
thal to guinea pigs for durations of exposure of the 
order of one-half hour. When discharged into the 
surrounding air in initial concentrations of the or- 
der of 2% by volume under the conditions describ- 
ed above, the resulting volatile products are lethal 
to guinea pigs for durations of exposure of the or- 
der of five minutes. It is to be noted that the toxi- 
cal products are exceedingly irritating and give 
definite warning of their presence.” 

Henderson and Haggard*® give the relative 
toxicity of a number of chlorinated hydrocarbons 
in comparison with carbon tetrachloride, as shown 
in the following table: 





TABLE OF COMPARATIVE TOXICITY OF CHLORINE 
DERIVATIVES OF THE ALIPHATIC HYDROCARBONS 


Relative lethal concentrations by volume in air if toxi- 
city of CCL=1. 





SEE GOD cindereminnnepeiineinl 0.6 














Methyl chloride .......... 

Tetrachlormethane ................ ERLE i LA 2S 1.0 
(Carbon tetrachloride) 

ee 2.2 
(Chloroform) 

Perchlorethylene .................... eee 1.6 

Trichlorethylene C.HCl, (2) 1.7 

Dichlorethylene ......... socseceseeens C2HzCly 1,7 

Tetrachlorethane .................... RE RS i 6.2 

Pentachlorethane .................... C:H:Cl, (2) ........... eS 9.1 


(Table arranged in ascending order of toxicity) 


1. WALLER, A. D.: J.A.M.A., 53:9, 1919. 


2. HERMANN, G.: Inaugural Dissertation; Wurzburg, C. 
Fuchs, 1911. 





The table on the next page offers another com- 
parison of the toxicities of common solvents. The 
information was obtained from the various source 
to which references are given. 

In conclusion it should be pointed out that al- 
though trichlorethylene, like all chlorinated hy- 
drocarbons, is toxic, indications are that it is 
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among the least toxic of these materials. Under 
normal conditions it can be used with safety pro- 
vided reasonable precautions are taken in its han- 
dling. 

Inhalation of its vapors and prolonged con- 
tact of the skin with liquid or the saturated vapors 
should be avoided. 

Inhalation of the vapors may be prevented eas- 
ily by down draft ventilation since vapors are 





Toxicity of COMMON SOLVENTS 











Maximum Noxious- 
Amount ness Lethal 
Rapidly That Can Imposs- Dose Lethal 
Fatal Be Inhaled ible to Cats Dose 
for for One Hour’ Breathe Thirty Man 
Short Without Serious Several Min- Thirty 
Exposure Disturbances Minutes utes Minutes 
Solvent P.P.M. P.P.M. P.P.M. P.P.M P.P. 
Carbon Disulphide ........ ais — 500-1000 
Carbon Tetrachloride .... ....4000-6300.... ....63000 48000-63000 
(2) (2) (2) (1) 
Chloroform 5100-6200... 
(2) (2) (3) 
Dichlorethylene ................ 
(2) (3) 
Gasoline  .....n..-ececeeeeeeees-------24300....4300-71 17000 
. (1) ... (2) 
Pentachiorethane ............. lool 9600 
(2) (3) 
Perchlorethylene __............. io mer .---31000.... 
(2)(3) 
Tetrachlorethane .............. — =m 
(2) (3) 
Trichlorethylene ............... sit shai .-..37000 __ 
(2)(3) 


1. U. S. Department of Interior, Bureau of Mines, Tech- 
nical Paper 272, 1921. 

2. HERMANN, G.: Inaugural Dissertation, Wurzburg, C. 
Fuchs, 1911. 

3. LEHMANN, K. B.: Arch. f. Hyg., 84:1, 1911. 

4. Table taken from Publication of the National Safety 
Council Health Practices, Pamphlet No. 9; KoBert: Kom- 
pendium der Toxikologie, 5th ed., Stuttgart, 45, 1912. 








about 4.5 times as heavy as air and a downward 
ventilation will reduce the amount inhaled to a 
minimum. 
Closed systems of dry cleaning and metal 
degreasing should be used wherever practical. 
Steam is to be preferred but gas and elec- 
tricity can be used if proper precautions are taken. 
Contact of the liquid solvent or its vapors with 
open flames or heated surfaces should be avoided. 
Open flames in the vicinity of degreasing equip- 
ment should be vented so as to disseminate the 
combustion products safely outside the building. 
Smoking in the vicinity of equipment using tri- 
chlorethylene should be prohibited. 
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The Railroad Surgeon’s 
Relation to 
Occupational Disease 


OLIVER G. BROWNE, 
Assistant General Claims Attorney, 
New York Central System 


causes and onset of occupational diseases 

found in current medical literature leads 
one to an exaggerated belief in the importance 
of the influence of such diseases on the general 
health of working men.* After several years of 
reading on the sub/ect, either I am mistaken in 
this conclusion or it is just another effort to in- 
trude on our already over-burdened economic 
structure a problem that should be considered 
purely social, for, so far, experience and observa- 
tion do not convince me that such diseases are 
a serious health menace. 

When workmen’s compensation laws were de- 
vised we were told, and are still told for that 
matter, that industry should bear the burden of 
its losses through injuries just as it bears the 
burden of damage to its physical property. Slowly 
this principle, much abused as we well know it 
to be, has been extended to cover the social obli- 
gations of the state until we now have to foot the 
bill for unemployment and old age pensions, to 
say nothing about child welfare, maternal care, 
public health, etc., through a payroll tax which 
is a tax on employment itself. I see in occupa- 
tional disease legislation a burden that is probably 
greater than any of the others mentioned unless 


T= volume of confusing references to the 
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carefully handled. I am not yet able to visualize 
a limitation to this movement. It can and may 
become more distressing to our economic and your 
professional life than any form of health insur- 
ance or state medicine that is so far proposed. 
Unless its impetus is checked I see no alternative 
but state medicine. Industry cannot stand more 
than its just share of uneconomic burdens, and 
just as sure as they are increased too much, em- 
ployment wanes. What is the ultimate effect of 
continued unemployment on the medical pro- 
fession but a disruption that drives men to advo- 
cate state medicine? Incidentally, while on my 
way to this meeting, the newspapers are reporting 
that the obnoxious health insurance bill with 
another payroll tax will be seriously promoted at 
the coming session of congress. Much more can 
be said on this, but all I want to say now is that 
it is something for you to think about and it is 
seriously your problem. 

Now we had better be concerned with what is 
an occupational disease and with its causes. In 
some laws we have listed diseases that are con- 
fined to certain processes and contacts known 
to have certain disease hazards. We have no 
problem there as, for the most part, they are 
reasonably susceptible to diagnosis and determi- 
nation of cause. However, in many states we 
have the so-called “blanket coverage”, a vague, 
indefinite and uncertain thing which permits the 
varying opinions and beliefs of the medical pro- 
fession to wander all over the field of human ail- 
ments and their causes. With that we are con- 
cerned, and into the zone of danger surrounding it 
we have been thrust. Now what should the 
medical profession do about it? I can answer 
only that it must take the responsibility of guid- 
ing us into channels that will not impose the 
extreme burdens I have mentioned. 

Let me say there are two conceptions of what 
the words “occupational disease” mean. One is 
that it is any disease or ailment that may have 
its inception in the course of the occupation and 
may be said to have had a contribution to its 
cause by some exposure of the employment, how- 
ever slight. The other view is that a disease to 
be classed as occupational must be one that is 
“peculiar to and characteristic of” the occupation. 
Where the latter view prevails we should get 
reasonable adjudications of what constitutes a 
disease disability that is fairly chargeable to 
industry. 

These views are well illustrated by taking 
tuberculosis as generally known. Under the first 
view those contracting it could, by indicating 
through easily developed evidence that the con- 
ditions of employment contributed to the onset of 
the disease, bring about awards in a vast number 
of cases. But if it must be shown that such a dis- 
ease was peculiar to and characteristic of the 
workman’s occupation it would not be easy and, 
unless it could be shown that workmen in that 
occupation were commonly affected by it, the 
disease would be one resulting from the common 
an’ ordinary exposures of life. The illustration 
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given is not extreme. We are confronted with a 
similar problem in many common disease of life, 
such as ordinary colds, pneumonia, asthma, heart 
affections, etc. Take those in the epidemic class, 
such as smallpox, spinal meningitis, etc. Should 
a workman who is a “carrier” enter a plant and 
mingle with the others he might easily cause 
casualties that would wipe out the plant as a go- 
ing institution if the first view mentioned is 
adopted. Nothing could be done by an employer 
to prevent this unless he were warned of the 
danger, but if the “carrier” entered a church with 
the same result it is a public burden and not an 
industrial loss. Why, then, the distinction? 


HE use of the term “occupational disease” con- 
notes a disease peculiar to the occupation and 
does not import that everything that follows from 
the various exposures of employment should be 
so classed. If, as a judge recently said, it is the 
purpose to compensate for disabilities arising from 
all diseases contracted in the course of the em- 
ployment and caused or contributed to thereby, 
we should discard the use of the term “occupa- 
tional disease” and instead call it an “employment 
disease”. There is a clear distinction in the 
meaning of these terms as I see it. There is no 
deep mystery about this. We are seeking to com- 
pensate men disabled by occupations which are 
fraught with a health menace and not to compen- 
sate everyone who becomes ill in his employment. 
There is much loose thinking on this subject. 
At the recent Midwest Conference on Occupa- 
tional Disease, Dr. Hayhurst said: : 

“Thus, an occupational disease is any afflic- 
tion which is the result of exposure to an 
industrial health hazard.” 

But Dr. Sappington said: 

“An occupational disease is one which oc- 
curs with definite frequency and regularity in 
occupations where there is a specific exposure 
as the cause which operates to produce effects 
in the human body recognized clinically by 
the medical profession as pathological changes 
and effects produced by the specific exposure 
involved.” 

How different are these statements! One con- 
clusion leads to almost unlimited employee health 
and sickness insurance while the other is within 
the orb.t of recognized employer responsibility. 

I feel we are on the threshold of important de- 
velopments in this field, as the subject has been 
so magnified that it creates an exaggerated claim 
consc.ousness. Heretofore we have seen only 
the true occupational diseases and some exper- 
ience has been had with them. The most recent 
figures available indicate they are to be found 
in the use of materials which are poisonous to 
those working with them. Of these claims ad- 
judicated in the jurisdictions reporting, more than 
50% were cases of dermatitis. Mostly they pro- 
duce disabilities which are temporary in their 
nature, and with reasonable treatment and care 
recovery is fairly assured. Furthermore, they 
are becoming known so that a program of pre- 
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vention is possible. Immediately you let down 
the bars to a general determination than any dis- 
ease, to the cause of which a condition of employ- 
ment contributed, is compensable, you saddle 
upon employers a form of health compensation 
which he cannot prevent even by an extreme 
of precaution and which is far worse in its possi- 
bilities than any reasonable scheme of health 
insurance so far proposed. 

I am inclined to assert that no germ disease can 
be occupational but it may in some instances be 
accidental and therefore compensable. A condi- 
tion of the employment may accelerate the pro- 
gress of a germ disease but it is doubtfully 
occupational in the sense that it is customarily 
found in the employment. A notable exception 
may be anthrax or some similar infectious dis- 
ease found frequently where certain products 
coming from the skin of infected animals are 
handled. In this sense, however, it belongs to 
the specific class and is not like tuberculosis, 
meningitis, etc., where the germ, if it enters, can 
no more be traced to an occupational hazard than 
to the common hazards of life. 


T HAS been said that we have no true occupa- 

tional diseases occurring in railroad operation. 
I am not prepared to say that this is correct. I 
do know that we have physical diseases and 
defects claimed to have occurred to men in some 
railroad occupations resulting from contacts with 
gases, chemicals and other substances or from 
practices occurring in the various occupations of 
the business which for all practical purposes we 
must treat as occupational disease claims. Then 
we have what are sometimes called occupational 
injuries as distinguished from accidental injuries. 
These, such as abrasions, blisters, felons, etc., 
caused by cumulative pressures or contacts, are, 
perhaps erroneously, but quite commonly, treated 
as occupational diseases. _ 

One of these claims may be cited where the 
fumes of old paint being burned but without 
acetylene or gas in combination therewith was 
claimed to have so broken down the patient’s 
health as to develop a cardio-valvular disease and 
a diseased lung condition. A careful examination 
by competent medical men developed rather 
clearly that this man’s condition was entirely of 
rheumatic origin, as I am told most of such ail- 
ments are, and that, although there was some 
exposure to the gas and paint fumes mentioned, 
no one could say that this exposure was a real 
contributing factor. 

Another claim is where a man had worked 13 
years as a machinist and from time to time used 
a grinding machine for sharpening tools. He had 
worked several years prior to this period as a 
machinist for another company. The history of 
the case indicates that he had been going through 
a slow breaking down process over a period of 
years prior to his complete disability. His con- 
dition, according to medical reports and claims for 
sickness prior to his complete breakdown, was 
diagnosed as asthma and heart trouble. After the 
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breakdown, some doctors indicated that the perils 
of his work had caused it, one of them stating 
that he was suffering from pneumonoconiosis, or 
knife grinder’s disease. This man subsequently 
died and the autopsy report, made by an expert 
in that field, indicated clearly that he had not 
suffered from any contribution to his trouble due 
to his work. He had a clear tubercular condition 
uncomplicated by silicotic indications. 

Another case of death, it was claimed, from 
acute gastritis and myocarditis, occurred to a 
mechanic who, in much of his time, operated an 
air hammer in a confined area and, it was claimed, 
the dust and dirt generated, aggravated his heart 
and stomach ailment. He had been subject to the 
exposure of this work for a period of 18 years 
but there was no evidence that the air was pol- 
luted with any great or harmful amount of dust. 
Countless thousands of other men are and have 
been working under the same and similar con- 
ditions. 

We have had cases where men have claimed 
pneumonoconiosis on account of exposure to 
smoke, dust, etc., but in none of these have they 
succeeded in establishing the premise alleged. 
Such claims, however, require a careful and ex- 
pensive investigation. There is a natural tend- 
ency on the part of ailing humanity to attribute 
the cause of ailments to some condition of the 
employment where, by so doing, it affords an 
opportunity to obtain financial aid. 

The difficulty with the so-called blanket cover- 
age diseases is that the door is wide open to at- 
tribute many of the common diseases of life, in- 
cluding the physical breakdown due to incorrect 
habits of living and the lowered resistance of age, 
to the employment. A sharp distinction with re- 
spect to diseases which are occupational in their 
cause, and those which are a development of pre- 
disposing factors, abnormal living and old age, is 
bound to arise. Each case must be scientifically 
determined on the facts developed, so that employ- 
ment may not be charged with every man’s physi- 
cal breakdown. Men working under exposure to 
the effects of silicon, dust and gases in harmful 
quantities and without proper protection may in- 
cur such diseases as may be expected from these 
exposures but it is also possible for them to work 
the ordinary span of life with these materials un- 
der reasonable protection without being physical- 
ly broken. But when we have men who have 
physical impairments, due to abnormal conditions 
or careless methods of living, who are working 
with these substances, we must of necessity make 
the most careful diagnosis to guard against unfair 
and unjust complaints. 


oe hear much of silicosis, but it is not an 
alarming plague. In the stone-cutting indus- 
tries, in foundry work of some kinds, in mining 
and in enameled ware manufacturing are to be 
found the principal hazards. But disabilities are 
not common and unless the free silica is of harm- 
ful size and the exposure is fairly constant over a 
period of years, or there are predisposing factors, 
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there is little or no injury to be anticipated. In 
the transportation industry we are almost entirely 
free from it except in those operations requiring 
sand blasting in confined areas. Dr. McCann, of 
the University of Rochester, New York, who has 
had the cooperation of manufacturers in that city 
in making a study of hundreds of cases since 1930 
says: 

“The research program at Rochester was largely 
confined to an effort to understand the pathological 
physiology of silicosis, and to discover objective 
means of determining whether the symptoms and 
complaints of men claiming to have silicosis were 
genuine or spurious... 

“The complaint of disability centers around the 
symptom of shortness of breath on exertion. This 
symptom can be feigned or misrepresented. It is 
also a symptom of heart disease, of severe anemia, 
and other conditions... 

“The efforts in the research investigation were 
directed toward this end. In order to circumscribe 
the problem it was necessary to carry the investi- 
gations into related fields of pulmonary pathology, 
to study emphysema and asthma, to study heart 
disease, and pneumonia... 

“New work is in progress. First a study of the 
mechanical efficiency of man in the transforma- 
tion of food energy into external mechanical work. 
This is a broad problem that enters into every 
phase of work physiology and into the evaluation 
of disabilities in workmen. It has the broadest 
significance in medicine in general yet the normal 
efficiency has received very little attention and 
the effects of disease, poisons, and drugs upon 
it have had almost no investigation.” 

The experience and study of experts tell us that 
a positive diagnosis of silicosis cannot be had ex- 
cept through a painstaking examination. There 
must be an accurate industrial history of expo- 
sures and an equally accurate medical history, to- 
gether with a special x-ray technique. You will, 
however, find much readiness to rely on an un- 
certain history and an inadequate x-ray study to 
justify such claims. 

Happily, progress is being made in prevention 
and much is being done to awaken consciousness 
of the dangers to health from silica dust. Various 
devices are now generally in use, although the best 
that can be said is that few of them have been 
proved completely efficient. Recent experiments 
have indicated that some of the abrasives now 
claimed to cause silicosis in their use may be neu- 
tralized by use in combination with other sub- 
stances. 

In closing, I want to say that the medical pro- 
fession has a most important function in the whole 
field of determination of industrial disease claims. 
You may guess that customs and practices of em- 
ployment do not aid recovery from a given dis- 
ease but can you say they are contributory to or 
causative of it? Given a specific disease such as 
tuberculosis or pneumonia, can you say it is pe- 
culiar to the occupation? Is it a characteristic of 
the occupation? Has it the prevalence in that oc- 
cupation that would demand a special precaution 
to prevent? Unless you can say that the work 
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usually and commonly produces the germ or infec- 
tion that caused the disease it cannot be called an 
occupational disease. I believe it is important to 
the profession itself that sound and logical de- 
terminations be made. I believe, also, it is the 
profession’s duty to the public to handle these 
problems carefully in the light of its vast experi- 
ence, and I believe further that the splendid tradi- 
tions of your profession will not permit its prog- 
ress to be impeded by some of the social nostrums 
being urged upon it. As men interested vitally in 
the industrial field you should lead the thought in 
channels founded on common sense and logic and 
not follow those whose thinking is more social than 
scientific. 


Abdominal Emergencies 
—Associated with Industrial Accidents— 


Artuur M. Dickinson, M.D., F.A.C.S. 
Albany, New York 


will limit myself to the more common emer- 

gencies and will only attempt to emphasize 
the practical aspect of the problem.* I do not in- 
tend to bring up such controversial subjects as 
traumatic perforation of peptic ulcers; this ques- 
tion has been presented by Morrow,! Gray,? and 
others. Several years ago, the writer® published a 
study of the relationship of appendicitis to trauma, 
but this again is a moot question and will be elimi- 
nated in the present discussion. 

Mortality rates and morbidity following ab- 
dominal injuries are excessive. For example, 
Brady‘ recently presented a series of 33 cases with 
a mortality rate of 60%. Others have presented 
statistics showing a mortality rate of about 30%. 
Obviously such figures will depend upon the type 
of case included in the series. I believe we may 
safely assume that the average mortality rate 
following abdominal injuries is between 40 and 
50%. These figures are offered merely with the 
desire of emphasizing the seriousness of such in- 
juries. 

Abdominal emergencies associated with indus- 
trial accidents may be brought about in one of 
several ways. Probably the most common type 
of direct injury is where the force is applied to a 
small area of the abdomen. The force may be 
generally applied as when a person falls, landing 
on his abdomen, or is run over. Indirect applica- 
tion of force results from a fall where the person 
lands on his buttocks or feet. Lifting strains 
uncommonly cause intra-abdominal injury. Oc- 
casionally we are confronted by a patient who has 
had a compressed air nozzle applied to the anus 
with resulting perforation of the bowel. 

There are only two types of wounds that we 
have to consider in this symposium, the pene- 
trating and the non-penetrating. The penetrating 
type of wound as seen in industry requires little 
discussion. The wound of the abdominal wall is 


if N OUR discussion, which is necessarily brief, I 
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commonly quite obvious, the question of damage 
to intra-abdominal structures may be undecided, 
but the indication is clear cut for prompt opera- 
tion where there is the slightest suspicion of 
penetration. This is emphasized by Davis,° Mc- 
Gowan,® Prey and Forster,’ Oberhelman and 
LeCount® and a host of others. It is in the 
non-penetrating type of injury that we meet the 
difficulties. _Landon® describes this dilemma: 
“while hasty, ill considered exploration is certainly 
to be condemned, procrastination in the face of 
ominous symptoms and delay in the attempt to 
make a minutely accurate diagnosis of the exact 
site and type of lesion is no less subject to criti- 
cism.” 

Here is where the art of the surgeon comes into 
play. 

Many questions arise. 

Has there been any injury to the abdominal 
organs? 

What organs are injured? 

Meanwhile, what shall we do for the patient? 

Having arrived at a diagnosis of intra-abdominal 
injury, is operation required? 

If so, when shall we operate? 

These are only a few of the questions that rapid- 
ly pass through the mind of the conscientious sur- 
geon when facing this problem. 


HE most helpful start is made by a careful 

questioning of the patient as to the type of 
injury. As pointed out by Lee and Gallagher’ 
local or circumscribed blows more commonly in- 
jure the intestine, mesentery or bladder, while 
the diffuse application of force to the abdomen 
is more likely to result in damage to solid and 
fixed organs, such as liver, spleen and pancreas. 
Other details such as the size and speed of the 
object causing the injury should be carefully 
sought. 

We next proceed to determine if there has 
been any injury to intra-abdominal organs. Shock 
is usually present in such injuries whether there 
has been damage to intra-abdominal structures or 
not. It may be minimal or it may be profound. We 
must continually keep in mind that rupture of 
the intestine with pouring out of chemical irri- 
tants results in much shock; also that extensive 
hemorrhage from a fractured liver or spleen or 
torn mesenteric vessels will be followed by con- 
siderable shock. 

On the other hand we must not forget that rup- 
ture of the duodenum may be almost symptomless 
for several hours. 

Very little dependence can be placed upon the 
temperature, pulse and respiratory rates for the 
first few hours. Obviously a rising pulse rate 
and a falling pressure are ominous, but frequently 
we do see patients with serious intra-abdominal 
damage who show but slight variation from the 
normal. Lee and Gallagher’? and others claim 
that a bradycardia occurs commonly after liver 
damage, but Wangensteen" disagrees very em- 
phatically on this point. Pain is usually a 
constant symptom and its persistence in the 
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localized area is highiy significant. This was 
pointed out long ago by the late Lord Moynih::n. 
Vomiting also is a fairly constant and import :nt 
symptom although it is frequently absent in tears 
of the duodenum. 

Of the signs found by examination, none are so 
important as localized tenderness and spasm. 
These must be carefully searched for by fre- 
quently repeated examinations. They are rarely 
absent if there has been any serious intra-peri- 
toneal damage. Auscultation of the abdomen is 
a help; the absence of peristaltic sounds after 
listening carefully for three minutes in each 
quadrant is usually important. I have not men- 
tioned later signs and symptoms such as disten- 
tion, generalized rigidity, etc., for usually by the 
time these appear, there is no question of diag- 
nosis. 

If the patient’s condition justifies it, a flat plate 
of the abdomen, with the patient in the upright 
position is a great help. The finding of air bub- 
bles beneath the diaphragm is positive evidence 
of an open gastro-intestinal tract, and indicates 
the imperative need of surgery. A negative film 
is not of so much assistance. 

Blood counts are not of much value early but 
they should be recorded promptly so that if future 
counts are made, the first one can be used as a 
base line. Lee and Gallagher’ have pointed out 
that the red blood count and hemoglobin esti- 
mation do not reflect blood loss until after clinical 
recognition of this loss is possible. Urinary exami- 
nation must be made and the patient catheterized 
if necessary. Repeated examinations and repeated 
blood counts are often required in the more 
puzzling cases, as shown by the author.!2-48 

Clinical rather than laboratory signs are most 
important, and the greatest of these is palpation. 
Wangensteen"! expresses this so forcefully: “The 
rigidity of the abdominal muscles in acute ab- 
dominal disease or injury is in fact a measure 
of the degree to which the parietal peritoneum 
has been irritated.” 

Let us assume that there has been some intra- 
abdominal injury. What then is the nature of 
this injury? Farley‘ indicates the relative fre- 
quency of the various types of injury as follows: 
mesenteric tears, retroperitoneal hemorrhage, 
tears of the liver, tears of the spleen, tears of the 
intestine, (lower jejunum and ileum most com- 
mon), stomach and duodenum, pancreas and 
colon. The location of any damage to the ab- 
dominal wall and the site of pain, tenderness and 
spasm are important aids in deciding this ques- 
tion. 

A constantly increasing pulse rate with a 
falling blood pressure indicates hemorrhage; 
shifting dullness in the flanks indicates fluid, 
probably blood; the bleeding may be from liver, 
spleen or mesentery. 

Liver injuries are commonly accompanied by 
shoulder pain. Rupture of the stomach or intes- 
tines is usually followed by marked symptoms; 
jejunal injuries may be symptomless for hours. 
Shoulder pain may also result from gas under 
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the diaphragm, and confirmation of this finding 
by x-ray indicates rupture of the gut. Persistent 
yomiting, with increasing rigidity and spasm, 
usually means rupture of the intestine. 


HAT shall we do for the patient while we 
WV ce attempting to decide the question of 
operation? The patient must be treated for shock 
by heat, etc. Morphine should be used sparingly 
if at all until the diagnosis is complete. A suit- 
able donor or donors for transfusion should. be 
obtained and the first transfusion given as soon 
as there is any indication for it. Later trans- 
fusions are often life saving. We must not be 
complacent after one transfusion has been given, 
for recovery may be determined by repitition of 
transfusion. While waiting for the donors, glucose 
and saline intravenously are helpful. Inasmuch 
as there now seems to be considerable question 
about the deliterious effect of acacia solutions, I 
personally have discontinued their use. 

Shall we operate after having made a diagnosis 
of some specific intra-abdominal injury? There is 
no question that tears of the gastro-intestinal 
tract require operation. Hemorrhage of unde- 
termined origin which appears to be increasing 
requires exploration. Rupture of the bladder 
whether extra or intra-peritoneal requires repair. 
With injury to the solid organs, we are on less 
sure ground. Many of us have had the unpleasant 
experience of seeing the patient with a torn liver 
or spleen, who is apparently in fair condition 
before operation, die from uncontrollable hem- 
orrhage once the peritoneum is opened; also we 
have failed miserably in our attempts to suture 
tears of the liver and have finally resorted to 
packing. Such experiences make me feel that 
conservative treatment of liver injuries, in the 
absence of signs of increasing hemorrhage is 
warranted. In dealing with tears of the spleen 
the problem is a little different, for splenectomy 
offers a perfect control of hemorrhage from the 
organ. Where the diagnosis is rupture of the 
kidney again we find two diverse opinions as to 
treatment. There are those who pack the patient 
in ice and those who operate and pack the patient 
into his coffin. Personally I am a conservative 
here. 

When is the best time to operate? 

The old rule that if the patient cannot survive 
the shock of the initial injury he will not survive 
this shock plus the shock of operation, is a good 
general one. 

Increasing shock with signs of hemorrhage prob- 
ably warrants immediate operation irrespective 
of the patient’s condition. If on the other hand, 
the patient seems to be recovering from the 
initial shock, we should await the period of re- 
covery before operating. The blood pressure is 
a great help in determining the period of recovery 
from initial shock. As soon as it raises above 85, 
it s:ould be watched carefully for usually there 
is a period of one to several hours during which 
it remains fairly constant; this is the time to 
Opeiate if operation is necessary; if the pressure 
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is falling or is below 85 the operation is likely to 
be fatal. If there is reasonable doubt as to the 
need of operation, then careful observation after 
recovery from the initial shock is essential. If 
however, the patient remains restless and anxious 
and the physical signs increase, operation should 
be promptly done. Prolonged delay often is 
fatal. Certainly operation should be performed 
within six hours, as recommended by Metz et al.”® 


ONCLUSIONS: 1. Abdominal emergencies 
associated with industrial accidents are re- 
sponsible for a considerable loss of life. 

2. The diagnosis and treatment of penetrating 
wounds of the abdomen are usually obvious. 

3. The diagnosis and treatment of the non-pene- 
trating type of wound may be very difficult. 

4. Operative treatment should not be recom- 
mended too hastily but unnecessary delay must be 
avoided. 

5. Adequate treatment for shock is essential; re- 
peated transfusions may be required. 
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Winter Clinic 


C ENTRAL STATES Society of Industrial Medi- 

cine and Surgery, now one of the Component 
Societies of the American Association of Industrial 
Physicians and Surgeons, will hold its Annual 
Winter Clinical Session on Friday, December 3, 
1937, at Cook County Hospital, Chicago. The pro- 
gram will appear in the next issue. 











- Occupational Disease Symposium 


—Abstracts of Proceedings of the First Northwestern University 
Symposium, Chicago, September 27-28, 1937— 


eases conducted by the Northwestern Uni- 

versity Medical School, was held at Thorne 
Hall on the Northwestern McKinlock Campus, 
Chicago, September 27-28, 1937. 

As the program said: “In recognition of the 
increasing prominence that industrial disease has 
come to occupy in the field of general medicine, 
Northwestern University, in conjunction with the 
executive and medical departments of a group of 
leading industries, established in 1936 a depart- 
ment of occupational disease. In the formation of 
this department, the Medical School with its 
faculty, library and the facilities offered by its 
laboratories and dispensaries, is making an inten- 
sive and practical investigation of industrial dis- 
ease. The executive and medical divisions of the 
interested industries have cooperated in making 
this project practical. This unit is a fact finding 
body without prejudice to any group.” 

The program as given was as follows: 

Monpay, SEPTEMBER, 27—MorNING SESSION: 

Presiding: CLEvELAND J. Wuire, M.D., Asst. Prof. 
of Dermatology, Northwestern University Medical 
School. 

“The Role of Allergy in Industry,” by SAMUEL 
M. Fernserc, M.D., Asst. Prof. of Medicine, North- 
western University Medical School, Chicago. 

“The Role of Allergy in Industrial Dermatoses,” 
by Marian B. Suuzpercer, M.D., Asst. Prof. of 
Clinical Dermatology, New York Post-Graduate 
Medical School, Columbia University, New York 
City. 

Discussion by JAMES HERBERT MITCHELL, M.D., 
Chicago; Tet Netson, M.D., Evanston; and LEon- 
ARD F. WesBER, M.D., Chicago. 

AFTERNOON SESSION: Presiding: CHARLES A. 
Et.iot, M.D., Professor of Medicine, Northwestern 
University Medical School. 

“The Healthy Chest and the Modifying Influ- 
ences of Silicosis and Silicosis with Infection,” by 
Eucene P. Penpercrass, M.D., Asst. Prof. of Radio- 
logy, University of Pennsylvania School of Medi- 
cine, Philadelphia, Pennsylvania. 

“Some Phases of the Pathology of Silicosis,” by 
Leroy U. Garpner, M.D., Director, Saranac Labora- 
tory for the Study of Tuberculosis, Saranac Lake, 
New York. 

Discussion by Henry C. Sweany, M.D., Hou.is 
Porrer, M.D., and Ricuarp H. Jarre, M.D., all of 
Chicago. 

TUESDAY, SEPTEMBER 28—MorNING SESSION: 

Presiding: CHESTER J. FARMER, M.A., Professor 
of Chemistry, Northwestern University Medical 
School. 

“Industrial Solvent Exposures and Their Con- 
trol,” by Warren A. Cook, (formerly with the 
Bureau of Occupational Diseases, State of Con- 
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necticut) American Mutual Alliance, Director 
Bureau of Engineering and Safety. 

“Some Recent Developments in the Field of 
Industrial Solvents,” by ALtice HAMILTON, M.D., U. 
S. Dept. of Labor, Washington, D. C. 

Discussion by Cart A. Dracstept, M. D. and 
LATHAN A. CRANDALL, M. D., both of Chicago. 

AFTERNOON SESSION: Presiding: JAMEs A. Brrt- 
TON, M.D., Medical Director of the International 
Harvester Company; Associate Professor of Medi- 
cine, Northwestern University Medical School. 

“Industrial Lead Poisoning,” by Rosert A. Ke- 
HOE, M.D., Associate Professor of Physiology, Uni- 
versity of Cincinnati College of Medicine, Cincin- 
nati, Ohio. 

Round Table Discussion, James A. Britton, M.D. 

BANQUET SESSION, SEPTEMBER 28: Toastmaster: 
InvinG S. Cutter, M.D., Dean of the Medical School, 
Northwestern University. 

Speakers: B. C. Heacock, President Caterpillar 
Tractor Company, Peoria; President Illinois Manu- 
facturers Association—“The Prevention of Occu- 
pational Disease.” 

Morris FIsHBEIn, M.D., Editor, Journal Ameri- 
can Medical Association—“Future of Industrial 
Medicine.” 


D* SAMUEL M. FEINBERG, speaking on 
“The Role of Allergy in Industry,” said that 
this is one of the biggest problems industry has to 
face. Apparently there has been more difficulty 
in the lumber, silk, flour and textile industries in 
this respect than in the chemical industries. The 
literature does not show much work being done in 
allergy other than in dermatitis. It should be 
remembered that allergy investigation in industry 
should be conducted in the same manner as in 
private practice. Allergy may be simply defined 
as an unusual sensitive reaction from exposure to 
various-substances. Asthma, eczema, urticaria are 
examples; there are some symptoms arising in 
allergic conditions which are common to infectious 
diseases. 

The causes of allergy may be summarized as: (1) 
predisposition; (2) contact with sensitizing sub- 
stances; and (3) contributory factors. Allergy 
may be inherited but symptoms do not occur in 
every individual. The number of allergens is 
legion, but in order to produce effects exposure 
must occur. Of the allergens, proteins are im- 
portant arising from animal and vegetable sub- 
stances—food is particularly common in its aller- 
gic effects—volatile substances—cosmetics—drugs 
—chemicals—metals—fat compounds—and bacter- 
ial products. Of the contributory factors, tem- 
perature changes, infections, trauma, dust, dirt, 
strong chemicals and fatigue play their part. 

In the diagnosis, the onset, the periodicity, the 
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materials of exposure, the search for eosinophilia, 
the differential from extra-industrial exposures, 
skin tests, must all be considered. Skin tests apply 
only to protein types of allergens and show greatly 
variable results. Patch tests are widely used but 
must be carefully administered and interpreted. 

As to treatment, the active type of treatment is 
important; treatment and methods of protection 
must be carefully worked out. 

Regarding preventive procedures, the proper 
choice of men is important; repeated inspection of 
the men is necessary where known hazards exist. 
The provision of ventilation and respiratory pro- 
tection is an important item in prevention. 

In summary, allergy is a very common human 
manifestation and we are still struggling with the 
fundamentals. There is much research needed 
and especially regarding the mechanics of allergy; 
proper methods and procedures for desensitization 
should be investigated and standardized. 


R. MARIAN B. SULZBERGER in discussing 
“The Role of Allergy in Industrial Derma- 
toses,” stated that 2% of the industrial effects on 
men are due to occupational disease, of which 
about 60 to 70% are due to skin diseases. 

The question can naturally be asked in what 
proportion of these disturbances does allergy play 
arole. We can divide the lesions into eczematous, 
covering the simple, inflammatory processes, and 
non-eczematous, other types of skin manifesta- 
tions, including infections, tuberculosis, lues, the 
neoplastic and traumatic effects. 

It is likely that many of the second group (non- 
eczmatous) are due to sensitization. 

The industrial eczemas depending upon the al- 
lergic state of the worker’s skin comprise by far 
the largest single group of industrial skin diseases 
and are, therefore, both medically and economical- 
ly of the greatest practical importance. 

In order to have a clear understanding of the 
definition of allergy, it is necessary to refer to the 
concept of von Pirquet. The concept of allergy in- 
cludes many reactions depending upon specific 
alteration in the capacity to react upon subsequent 
contacts. Reaction may be increased or decreased 
in immunity. 

In order to prove the relationship between oc- 
cupation and skin lesions, it is necessary to show 
that the man originally was not sensitive to the 
substances in the industrial environment and fur- 
ther, that he became sensitive after exposure. 
There is to be considered always a refractory per- 
iod which varies from zero to infinity in amount of 
time. It is probable that one-half of the industrial 
dermatitides have allergic relationships. There is, 
however, a large group of skin reactions in indus- 
try which have no allergic factors in them, but the 
most important industrial dermatitides are caused 
by some allergic factor. In attacking these prob- 
lems, the cooperation of all different types of 
Specialists is necessary. 

In considering the etiologic diagnosis, it is first 
necessary to decide if the lesion is eczematous and 
if so, this is a problem for the dermatologist only; 


INDUSTRIAL MEDICINE 





Page 551 





it is next in importance to decide if the individual 
is suitable for patch tests; it is necessary to es- 
tablish what industrial exposure will produce the 
eczematous reaction and finally, it is extremely 
important to know the non-industrial or home 
hazards which have occurred in the worker’s life, 
which would be likely to produce the same type of 
lesions. 

The patch test will tell of the sensitivity of the 
individual, but will not indicate whether the lesion 
has resulted from industrial exposure—therefore, 
the patch test will need to be used very carefully 
and its interpretation will also necessarily have to 
be critical. 

In the prevention of industrial skin lesions, we 
have to acknowledge that there is no reliable de- 
sensitizing method and that there is no immuno- 
logic method for proving sensitivity. We must 
find out which workers are susceptible to eczma- 
tous allergens in relation to known hazards, in 
which connection we use the expression “sensi- 
tivity index.” We must determine the sensitivity 
properties of the substances used in industry. This 
can, of course, be done in some measure by the 
use of patch tests. Knowing what these substances 
are in various industrial operations, we can adjust 
the list of materials to be used, or to which the 
sensitive worker can be exposed. 

In the discussion of these two papers, there were 
various questions asked, particularly about pro- 
tein allergens, about familial history of allergy, 
about the training of engineers in industry similar 
to the principles observed in the prevention of 
silicosis, about difference of opinion in commission 
cases as related to occupational disease laws, about 
the proper use of patch tests, and their interpre- 
tation, about sensitivity to various types of chemi- 
cal and other substances, and other considerations. 
The discussion was participated in by Drs. Mrr- 
CHELL, NELSON, WEBER, HAMILTON, Dorr, Rappa- 
PORT, BENEDICT, WuiTE, and the speakers, Drs. 
FEINBERG and SULZBERGER. 


Monday Afternoon Session 


D* EUGENE P. PENDERGRASS, in present- 
ing the subject “The Healthy Chest and The 
Modifying Influences of Silicosis and Silicosis with 
Infection,” illustrated his points by a large num- 
ber of lantern slides. Consideraiton was given 
especially to the roentgenologic shadows of the 
soft parts, the bones, the pleura, the mediastinum, 
the heart, the diaphragm, the hilus shadows, calci- 
fied nodes, the zones, the lobes, vascular markings, 
the bronchi, and the lung fields. The effect of 
changes in respiration in the roentgen appearances 
of the chest was thoroughly discussed. The 
roentgenologic characteristics of silicotic lesions 
and asbestosis lesions were described and demon- 
strated. 

The trunk shadows are often misinterpreted. An 
interpretation of peribronchial fibrosis is not justi- 
fied by roentgenogram only. One should also keep 
in mind that the veins and arteries are very dif- 
ferent in size and the difference in size varies as 
to the cycle of the heart beat. 
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In asbestosis, the vertical diameter of the chest 
is decreased with hyper-ventilation in the upper 
portion of the lung fields (this is reversed in 
silicosis)—also there is thickening of the inter- 
lobar septa and a thickening of the peripheral and 
basal pleura. 


R. LEROY U. GARDNER, in discussing the 

subject “Some Phases of The Pathology of 
Silicosis,” first made some general remarks about 
the term pneumoconiosis, stating that in general 
the changes which are ordinarily characterized by 
this blanket term (excluding asbestosis and silic- 
osis as specific forms) represent nothing more im- 
portant than the graying of the hair or callus on 
the hands. 

By a series of excellent lantern slides, Dr. GARD- 
NER demonstrated the effects of injection experi- 
ments on animals, by the use of aluminum oxide, 
feldspar, talc, sericite, as compared with the ef- 
fects producing nodular lesions after the injection 
of pure quartz. 

The mechanism of the production of nodules 
was also explained and the relation of infection 
to the nodular fibrosis. 

An outline of interpretation of x-rays of the 
chest with reference to the normal lungs, simple 
silicosis and silicosis with infection was given and 
discussed, particularly with reference to the 
changes taking place in the lungs and their roent- 
genologic characteristics. 

A series of cases was then demonstrated depict- 
ing gross pathological appearance, mircoscopic 
pathological manifestations, and correlated with 
x-ray films of the chest in the same individuals. 
This demonstration was applied both to experi- 
mental material on animals and clinical material 
on human beings. 

Discussion of the two papers of Drs. PENDERGRASS 
and GARDNER was led by Dr. Henry C. SwEany, 
Dr. Houuis Potrer and Dr. RicHarp H. JAFFE. 


Tuesday Morning Session 


ARREN COOK presented the subject “In- 

dustrial Solvent Exposures and Their Con- 
trol.” There are increasing uses and applications 
of industrial solvents and they have, therefore, be- 
come rather important possible sources of diffi- 
culty. The principle of substitution of non-toxic 
substances is usually impractical and we must 
therefore, prevent injurious exposures. The use 
of odor as a criterion is not warranted in trying 
to estimate possible exposures. There are prob- 
ably several hundred solvents in actual indus- 
trial use, although a greater number have been 
mentioned from time to time by various investi- 
gators. 

Mr. Cook commented on the possible toxicity of 
various groups of solvents as follows: (1) petrol- 
eum distillate group; (2) the alcohol group; (3) 
the chlorinated hydrocarbons, and (4) a special 
group including tetrachlorethane and carbon di- 
sulphide, as well as other products. 

We have always to remember that the mode of 
entrance of some of these solvents is both by in- 
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halation and by skin absorption. These solvents 
with high boiling points are more readily ab. 
sorbed by the skin and the viscosity and fat soluble 
qualities of solvents are also important. 

Special mention was made of the urine sulphate 
test in benzol exposures as being one of the most 
valuable we have in ferreting out the changes due 
to exposure, before pathological effects have 
started. 

The work of the Committee on Air Analyses of 
the American Public Health Association in refer. 
ence to chemical components was particularly 
mentioned. It is important to check exposures 
with clinical results. 

Of the control measures mentioned, cold water 
condensers were given especial consideration. 

It is to be understood that by the extension of 
industrial hygiene bureaus, by further research, 
and by further application of our present know- 
ledge, we shall be able to solve a great many of 
our present problems relative to industrial sol- 
vent exposures and their control. 


R. ALICE HAMILTON spoke on “Some Re- 

cent Developments in the Field of Indus- 
trial Solvents,” making especial allusion to the 
work of the Smyths and their review of more 
than 400 papers published during the past four 
years, as contained in their American Public 
Health Association Committee Report. 

A number of cases of adverse effects from pet- 
roleum solvents were cited, although there was 
some difference of opinion with regard to the 
production of profound nervous disorders from ex- 
posure to these substances. It is felt that more 
medical data are needed on workers with long 
exposure to petroleum solvents. 

With regard to the aromatic compounds, an in- 
creased temperature increases the action of these 
substances. There is a sound basis for the ex- 
clusion of young girls from exposure to these com- 
pounds. The removal from exposure is not always 
remedial in its effects. Toluol and xylol probably 
do not attack bone-marrow as does benzol. 

With reference to the use of synthetic resins 
with solvents such as the hydrogenated naphthas 
and sprays, the speaker said that these substances 
have high boiling points and that so far there have 
been reported no injurious results. 

The French have found sugar lowered in carbon 
tetrachloride exposures. The work of Smyth in 
Pennsylvania on the initial degeneration of liver 
lesions, which later became regenerated, has been 
confirmed by Japanese investigators. The work 
of Davis and Symth on standards was referred to. 

In some of the higher saturated hydrocarbons, 
cases have been reported of minor disabilities, but 
no instances of lasting organic disease have been 
noted. 

Tetrachlorethane of course, is notorious in the 
production of liver damage which is irreparable. 
In some of the unsaturated hydrocarbons, there 
has been damage found to the optic nerve and the 
facial branch of the trigeminal, as reported by 
German experience. A number of American cases 
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showing addiction were reported, but in these 
there was apparently no nerve damage. Tetra- 
chlorethylene is apparently a harmless solvent. 

In conclusion, it is a very hopeful sign that re- 
search work is now being carried on increasingly 
by the larger companies in the United States. 

The discussion was led and participated in by 
Drs. Dracstept, REEvE, GUMAER, SMYTH, and Mc- 
NALLY. 


Tuesday Afternoon Session 


R. ROBERT KEHOE stated in his discussion 
of “Industrial Lead Poisoning,” that the 
chief obstacle to the reduction of such poisoning 
is the lack of proper application of our present 
knowledge. It is true that the hazard can now be 
determined and expressed in precise terms and 
also that control can be successful. The real 
practical problem is the prevention of serious lead 
exposure through the recognition of when the 
exposure exceeds the limits of safety. 

Lantern slide tabulation were exhibited show- 
ing studies relative to the amount of lead in foods, 
and the fecal and urinary content in normal 
American adults. Tabulations were also exhibited 
relative to the normal amount of lead in tissues 
of a child at autopsy and in adults at autopsy, 
showing the variation of the lead in the tissues. 

In clinical studies on fecal and urinary content, 
it has been shown that in normal American adults 
feces show a lead output of 0.24 milligrams in an 
approximate 24-hour period, and the urine, 0.04 
milligram per liter. 

It should be remembered that all blood contains 
traces of lead. The intake and output of lead has 
a close correspondence in the normal person. Lead 
is a normal constituent of the body and is not a 
poison within certain limits. There is likely not 
a lead-free organism on earth. There is, there- 
fore, a physiological level and susceptibility is 
probably confined to the higher levels of cencen- 
tration. 

In concerning ourselves with the methods of 
measurement of exposure, we must necessarily 
consider the clinical reaction as measured by the 
lead line and basophilic stippling; secondly, the 
determination of the lead content of the air breath- 
ed by the industrial employee, using the U. S. 
studies on the lead content of feces and urine. 

In conclusion, there is quite likely a point at 
which intake and output balance which can be 
taken as the normal lead metabolism—above this 
level there is an abnormal lead metabolism. There 
is no evidence that lead remains in the tissues for 
an indefinite time. 

Dr. KEHor’s paper was discussed by Drs. BELK- 
NAP and SAPPINGTON. 

In the round table discussion conducted by Dr. 
James A. Brirron, questions were asked regarding 
the use of paper films for x-rays of the chest, the 
problems of hiring persons with second degree 
simple silicosis, the problem of the cardiac in in- 
dustry, the role of milk in the prevention of lead 
poisoning, studies on dye poisoning in furriers, and 
the toxicity of wood dusts. 
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Hypertension in Periodic 
Examination 


R. W. Corron, M. D., 
Pittsburgh & Lake Erie Railroad, 
McKees Rocks, Pennsylvania 


& Lake Erie Railroad Company who are re- 

quired to take the periodic physical exam- 
ination.* There were 55 deaths in this category 
between February, 1934, and May, 1937. Eight of 
these were killed on duty, and one not on duty. 
None of these had known pathology. 

One of the 46 non-accidental deaths, the history, 
derived from reports of attending physicians or 
from records of periodic examination, was nega- 
tive in four. 

Four died suddenly not on duty. The history 
of one of these was negative, one had been treated 
for syphilis, three had hypertension, two were re- 
stricted to yard. 

Of the 46 non-accidental deaths, 20 had a history 
of hypertension. Of these, three had apoplexy, 
one at the throttle on a freight job, to which he 
was restricted. Six of the hypertension cases died 
suddenly, three not on duty, as stated above. Of 
the three who died suddenly on duty, one was 
found dead alongside the tracks, while two col- 
lapsed in their cabs. All three were restricted to 
yard duty. 

There are frequent discrepancies between the 
blood pressures observed by the company exam- 
iner and those reported by the attending physi- 
cian. Such discrepancies are nearly always in fa- 
vor of the employee. I believe that employees 
often have higher blood pressures at the periodic 
examination than at other times, arising from fear 
of removal from service. This may be associated 
with increased pulse frequency. In such cases I 
note “anxiety” on my report. 

That the attending physicians’ reports, however, 
do not always give a true picture of the case, is il- 
lustrated by the following: 

Case 1. March 26, 1934, his blood pressure was 
198/116. Seventeen days before, his doctor got 
150/98. In April, 1936, the patient died of apo- 
plexy. 

Case 2. February 26, 1934, his blood pressure 
was 214/130. He had also irregular heart and al- 
buminuria. Three days before, his doctor re- 
ported 170. Patient died in six months. 

Case 3. January 22, 1934, his blood pressure 
was 160/122. About the same time his doctor re- 
ported 155/98. When I went with the patient to 
his doctor’s office his doctor got 170/130. In Jan- 
uary, 1936, the patient died suddenly in his cab on 
a yard job. 

Case 4. His doctor consistently reported lower 
blood pressure readings than mine. The patient, 
an engineer restricted to yard, was convinced that 
his blood pressure was not dangerously high and 


(Teta are 2,379 employees of the Pittsburgh 
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that he was being discriminated against by the 
company examiner. Personally and through his 
committee he made the rounds of the operating 
officials demanding justice. He was encouraged 
in this attitude by his physician. When I accom- 
panied the patient to his doctor’s office his doctor 
got 208/136, higher than he had previously report- 
ed. Six months later the patient died suddenly 
in his bathroom. He had worked the night be 
fore. A few weeks before his death he obtained 
insurance in his Brotherhood after examination 
and report by a physician of excellent reputation. 

In these and other similar cases, if the decision 
had been left to the attending physician, the em- 
ployee would have been continued on jobs clearly 
rendered unsafe by his physical condition. I im- 
agine that the doctor’s sympathy with his patient, 
together with economic necessity —that of the 
patient to keep working, and that of his doctor to 
keep him working—may influence the doctor, un- 
consciously, of course, to give his patient “the 
breaks”. 

ConcLusions. 1. Of 46 non-accidental deaths, 
20, or 43.5%, had a history of hypertension. 

2. Our experience conforms to the known re- 
lation between hypertension and mortality, and to 
the liability of such patient to sudden incapacity 
or death. 

3. The safety value of periodic examinations 
is confirmed. 

4. Reports of attending physicians, when favor- 
able to the employee and not checked by an inde- 
pendent examiner, are of questionable value. 

5. The rating of employees on the basis of such 


reports is unsafe. 


Hypertension 
and Coronary Disease 


R. W. Scort, M.D., 
Cleveland, Ohio 


E ASK ourselves the question: what is 

W known at the present time concerning the 

factors which determine the wearing qual- 
ity of our arteries? Unfortunately the facts are 
few and we must admit that the cause of human 
arteriosclerosis is an unsolved problem. Clinicians 
for many years have felt that heredity was a most 
important factor in determining how well our 
vessels wear. Statistics show clearly that the 
incidence of vessel decay is steadily mounting, 
so that at the present time it is responsible for 
more deaths than any other one disease. 

To appreciate the more common clinical mani- 
festations of vascular diseases, of which hyper- 
tension and coronary disease are classical exam- 
ples, we may consider the subject from the stand- 
point of the physiologist, who sees in our cardio- 
vascular system a unique arrangement to circu- 
late blood from the central pumping station, the 
heart, through the larger arteries into the billions 
of arterioles and capillaries, where as some one 
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has said, the real business of life occurs. Because 
of the natural elasticity of our larger arteries, and 
the resistance afforded by the billions of arterioles 
and capillaries, we have a pulsating stream at the 
heart converted into a steady flow through the 
small vessels at the end of the stream. 

These simple physiological facts must be kept 
in mind if we are to appreciate the wide variety 
of functional disturbances and the different clini- 
cal pictures presented by patients dealing with 
vascular disease. For example, an individual may 
have rather advanced arteriosclerosis affecting 
primarily the larger arteries, such as the aorta 
and the vessels from the arch, and such indi- 
viduals may have very few functional disturb- 
ances and live a normal span of years. You are 
all familiar with the elderly man or woman 
whose accessible palpable arteries are definitely 
sclerotic, hard and tortuous, who are able to lead 
fairly active lives well into the 70’s. Such people 
frequently have what we may call a systolic 
hypertension, that is, a moderate elevation in 
systolic blood pressure up to 170 or 180, but not 
a corresponding elevation in diastolic blood pres- 
sure which often runs around 90 to 110. Stiffened 
though the large arteries may be, nevertheless 
they are still serving their prime physiological 
function, that of a conduit conveying blood from 
the central pumping station to the periphery. 
Quite a different picture is seen in‘the individual 
whose disease affects the smaller vessels. Here 
there is an increased resistance to the flow of 
blood, and to overcome this to the end that the 
tissues may be adequately irrigated, the pressure 
in the mains is elevated, both the systolic and 
the diastolic. Such a case falls into that large 
group of so-called essential hypertension, and 
since the brunt of the burden in a persistent ele- 
vation of blood pressure falls upon the heart, we 
may now discuss the question of hypertensive 
heart disease. 


Hypertensive Heart Disease 


N ORDER to bring diagnosis and treatment 

abreast of the facts, there must be a more 
general appreciation that a high percentage (60 
to 70%) of individuals with so-called essential 
hypertension are destined to develop myocardial 
insufficiency and die of heart failure. About 20% 
of hypertensive patients succumb to a cerebral 
ace-dent (hemorrhage or thrombosis) and approx- 
imately 10% only die of renal insufficiency. In 
other words, heart failure is by all odds the most 
likely contingency in a patient with hyperten- 
sion. 

The hypertensive heart fails for two chief 
reasons: (1) It carries a much greater load than 
a normal heart; sooner or later it becomes ex- 
hausted, and ultimately fails. (2) The blood 
supply to the heart wall is often impaired by 
coronary artery sclerosis. Indeed, the associated 
coronary disease is frequently’the most important 
factor determining the clinical picture. Thus 
some hypertensive patients may have anginal 
seizures or attacks of coronary thrombosis. Others 
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run a progressive down-hill course from conges- 
tive failure and at autopsy one finds extreme 
mvocardial fibrosis secondary to more or less 
severe coronary disease. In many patients, there- 
fore, the capacity of the heart to meet the de- 
mands of an elevation in blood pressure—the 
period of time that the patient is able to carry on 
—depends chiefly on the state of the coronary 
arteries. Since this factor is a variable one, one 
sees at one extreme patients with hypertension 
able to lead fairly active lives for many years, 
at the other, individuals who succumb rapidly to 
heart failure. 

The changes found in the hypertensive heart at 
autopsy are usually simple. The heart is as a 
rule heavier than normal (250 to 300 grams). 
Weights about 500 grams are common, although 
some attain a weight of 750 grams or even a 
thousand grams. Most of the increase in weight 
is due to a thickening of the left ventricle. With 
the onset of failure, the left ventricle, as well as 
the other heart chambers, undergoes more or less 
dilatation. The mitral ring is widened and a re- 
lative mitral insufficiency results which is mani- 
fested by a blowing systolic murmur at the apex, 
so commonly heard in failing hypertensive hearts. 
Contrary to a prevalent conception, there is no 
actual inflammation—chronic myocarditis—of the 
heart muscle in uncomplicated cases. Such cases 
as are found microscopically, patchy areas of 
fibrosis and slight infiltration with lymphocytes 
and plasma cells, are secondary to the associated 
coronary disease. In a word, the pathological 
findings in the hypertensive heart are those of an 
organ which has withstood a long siege. It often 
doubles, and in some instances trebles its normal 
weight in an attempt to maintain an adequate 
circulation in the face of great odds. Sooner or 
later, its reserve is exhausted and we see the 
appearance of peripheral circulatory failure. 
Under these circumstances it is not necessary to 
invoke a chronic inflammatory process in the 
myocardium to explain the heart’s exhaustion. 
The wonder is, not that the average hypertension 
heart fails, but that it carries on as long as it 
does. 

So long as the heart is able to meet the demands 
of an elevated blood pressure, there are no symp- 
toms of hypertensive heart disease. True, the 
heart hypertrophied from whatever cause, does 
not possess a normal reserve, but for all ordinary 
exertion the patient may be quite unaware of any 
cardiac insufficiency. The most common symptom 
of early failure is dyspnea on exertion. A slight 
swelling of the ankles toward evening, often 
ascribed by the patient to age or overweight, is 
frequent. Another early symptom of left heart 
failure, particularly in patients who live sedentary 
lives, is attacks of nocturnal dyspnea, sometimes 
called cardiac asthma. These attacks vary widely 
in severity. In mild ones the patient may awaken 
by a paroxysmal cough of a sensation of smother- 
ing. He may sit up in bed, bring up a little viscid 
mucus, and fall asleep again. In severe attacks, 
the dyspnea may be extreme, the breathing noisy, 
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and the face ashen or cyanotic. Paroxysmal 
coughing may bring up the characteristic pink, 
froth sputum of pulmonary edema. The physician 
must be constantly on the look-out for these 
earlier manifestations of heart failure because a 
correct diagnosis and proper therapeutic manage- 
ment at this stage may spare the patient a more 
serious breakdown. 


Therapy 


bx, therapy of hypertensive heart disease may 
be considered here under two headings; (1) 
the treatment of the patient before signs or symp- 
toms of heart failure develop, and (2) the manage- 
ment of the case after failure appears. During 
that period, varying from months to years, in 
which there are no cardiac symptoms, the in- 
formed physician is guided by certain funda- 
mental concepts. For example, he knows that all 
the while the heart is bearing the brunt of the 
burden, and that its capacity to withstand the 
strain will in the majority of cases determine 
the patient’s expectancy. Therefore, all therapeu- 
tic endeavors are directed toward sparing the 
heart. Factors known to influence blood pressure, 
such as mental or emotional strain, obesity, ex- 
cesses of all kinds, are controlled within reason- 
able limits. Often the hopeful assurance on the 
part of the physician, a vacation, a simple sedative 
insuring a few nights’ sleep, or even in these times, 
a rise on the market, may be responsible for an 
appreciable fall in blood pressure, which is still 
too often regarded as a specifice effect of some 
medicine. Needless to say, that the heart bur- 
dened by hypertension must be spared the load 
of undue physical exertion, so that a curtailment 
in the patient’s activities is indicated. The most 
reliable guide for this is the amount of exercise 
that the patient can do without undue breathless- 
ness or fatigue. Living within these limits and 
controlling the factors mentioned above as in- 
fluencing blood pressure, the patient is doing all 
that is known to prolong his days. We have as 
yet no cure for hypertension. 

With the development of myocardial insuffi- 
ciency, we may again be guided by modern 
concepts in the diagnosis and treatment. Aware 
of the extra load the heart has been carrying, its 
exhaustion is anticipated. Therefore, such early 
manifestations as dyspnea on exertion, mild at- 
tacks of cardiac asthma, puffiness about the 
ankles, should be ascribed to heart failure rather 
than to bronchitis, asthma, or kidney disease. At 
this stage a period of bed-rest is of paramount 
importance. Sedatives to guarantee sleep, with 
more moderate doses of digitalis and caffeine are 
useful. If auricular fibrillation is present, the 
ventricular rate should be brought to normal and 
maintained with adequate digitalis dosage. Sooner 
or later many hypertensive patients develop 
congestive failure and the management of this 
complication differs in no fundamental way from 
that of advanced heart failure from other causes. 
Unfortunately the older concept of the renal 
origin of hypertension still survives to influence 
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the diagnosis and treatment in such cases, and a 
failing heart is frequently neglected because 
dropsy and an albuminous urine are regarded as 
kidney disease rather than chronic passive con- 
gestion from heart failure. Both before and after 
the stage of heart failure, the patient with hyper- 
tension is too often regarded as having or destined 
to develop renal insufficiency. How frequently 
the first advice given the patient concerns a 
dietary restriction! Protein is to be harmful, 
particularly that in the form of red meat. Eggs 
are given sparingly but a little white meat and 
fish are usually permitted. Since the vast ma- 
jority of hypertensive patients have no inability 
to utilize protein, over-zealous attempts at protein 
restriction are not only not indicated but may do 
actual harm. There are no reliable clinical or 
experimental data to prove that the ingestion of 
a normal amount of protein in food has any in- 
fluence on blood pressure or on the kidneys ‘in 
hypertension. 


Coronary Disease 


EXT in importance to hypertension as a 
cause of death from heart failure, is coronary 
disease. 

We may recall that the heart muscle receives 
its blood supply through the two coronary arteries 
which spring from the root of the aorta. The 
right coronary supplies chiefly the right ventricle, 
but also sends a branch to the posterior wall of 
the left ventricle, while the left cononary artery 
is distributed chiefly to the left ventricle, but 
supplies also a part of the anterior wall of the 
right ventricle. With advancing years the coro- 
nary arteries, like other vessels, become thickened 
and hardened from arteriosclerotic changes in 
their walls. The normal delicate lining in con- 
tact with the blood is roughened and scarred, 
while the lumen of the vessel is often narrowed. 
Such changes may be widespread and involve 
both arteries throughout their course, or they 
may be confined to a small area of one vessel. 

The question now arises: What is the func- 
tional significance of these anatomic changes? 
In other words, what evidence is there that the 
heart is handicapped in its work by coronary 
arteriosclerosis? That advanced coronary disease 
is compatible with a fairly good myocardial 
function is well known. For example, we fre- 
quently are surprised to see at autopsy extensive 
sclerosis of coronary vessels that was clinically 
silent. Equally striking is the sudden death from 
coronary thrombosis of a man in the prime of 
life and with no previous symptoms of heart 
disease. Here the arteriosclerotic changes may 
be fairly well confined to a few millimeters of 
one artery, usually the left coronary. Further- 
more, coronary occlusion and old healed infarcts 
of the myocardium are found in individuals who 
had no clinical signs of heart disease to the very 
end. It is clear, therefore, that the clinical picture 
in coronary arteriosclerosis varies widely; at one 
extreme, extensive disease apparently causes lit- 
tle interference with cardiac function; at the 
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other, there may be acute circulatory collapse ond 
sudden death. Between these two extremes we 
see a number of cases which run a chronic down- 
hill course from circulatory failure. 

To understand the diversity of the clinical })ic- 
tures seen in patients suffering from coronary 
disease, we must consider certain recently estab- 
lished facts pertaining to the heart’s capacity to 
compensate for disturbances in the coronary blood 
supply. Suppose, for example, that the lumen 
of one coronary artery is narrowed near the 
mouth, resulting in an impaired circulation to a 
certain area of the heart wall. Necrosis of such 
an area may be and frequently is prevented by 
the establishment of a collateral circulation 
through anastomotic branches of the other coro- 
nary. 

That capillary communications between branches 
of the two coronary arteries occur in human 
hearts was demonstrated by Gross. In a large 
series of observations he found a certain relation- 
ship between age and coronary anastomosis; 
with advancing years the collateral circulation 
between the two coronary arteries becomes more 
elaborate, which suggests that a man of 60 
is better prepared for a coronary accident than 
a man of 40. A still more important factor 
influencing compensation in coronary disease is 
the element of time. A sudden interruption of 
the blood supply through the main stem of one 
coronary artery may cause acute circulatory 
collapse, and often sudden death, whereas the 
same lesion developing gradually is accompanied 
by no symptoms. For example, syphilitic changes 
at the root of the aorta commonly lead to a nar- 
rowing or to complete obliteration of the mouths 
of the coronary arteries, but the occluding pro- 
cess is gradual and no serious symptoms appear. 
I have seen three cases of syphilitic aortitis in 
which the mouths of both coronary arteries were 
completely blocked, with no evidence of myocar- 
dial infarction. Such hearts maintain a fairly 
adequate circulation for days, and in all proba- 
bility for weeks or months, with no blood supply 
through the normal channels. With both coro- 
naries blocked, the only other source of blood 
supply to the heart muscle is through the 
thebesian system of vessels, those tiny channels 
which communicate directly with the ventricular 
cavities. 

Thus we see that the fundamental significance 
of coronary disease leading to occlusion depends 
on the heart’s capacity to compensate for the 
lesion. This in turn is influenced by several 
factors, of which the most important appears to 
be the element of time. A gradual narrowing 
of the coronary lumen may cause no symptoms 
because ample time is afforded for the develop- 
ment of collateral channels, whereas. a sudden 
block, as happens in thrombosis, mey lead to 
serious results—infarction of the myocardium or 
sudden death. Besides the ‘time element, we 
have such factors as: (1) the caliber of the oc- 
cluded vessel—the larger the artery, the greater 
will be the area of myocardium deprived of blood 











i. nt a Gee eee Gl oe ae el ee ae he ee oe 





Vor. 6, No. 10 


supply; (2) the extent of anastomosis existing 
between the two coronaries at the time of the 
occlusion; and (3) the conditior of the heart 
muscle. A myocardium damaged from rheumatic 
infection or previous coronary disease or one par- 
tially exhausted from prolonged hypertension is 
less likely to tolerate a coronary accident than a 
relatively sound muscle. 

Such are some of the known factors to be 
evaluated in cases of coronary disease. It is not 
remarkable, therefore, that the clinical picture 
should vary in different patients, or that advanced 
coronary disease should be found at autopsy in 
individuals who had, during life no signs of heart 
disease. 


Coronary Thrombosis 


O ATTEMPT is made in this paper to give 

a detailed account of acute coronary throm- 
bosis. Only the more conspicuous features of the 
subject are discussed, that they may be con- 
trasted with the more chronic type of coronary 
disease—the type that may appear insidiously, 
with symptoms of progressive myocardial failure 
which continue over a period of months or even 
years. 

When a man beyond 40 and in his usual health 
is seized with a severe attack of substernal pain, 
accompanied by shock, circulatory collapse, and 
dyspnea, we may assume that something definite 
has happened in the heart. If the patient dies in 
a few minutes, we may be reasonably sure that 
he has had a circulatory accident, most likely 
coronary thrombosis. Indeed, more than 90% 
of all individuals dying suddenly, that is, within 
five to 10 minutes from the time they considered 
themselves in their customary health, will show 
at autopsy a cardiac lesion, coronary disease and 
thrombosis, or rupture of the heart at the site of 
an old or recent infarct. In a few cases a ruptured 
aorta is found. Very rarely does cerebral hem- 
orrhage kill in a few minutes. In spite of these 
well-established facts, we still find such erron- 
eous diagnosis as “acute indigestion” or “ptomaine 
poisoning” given as the cause of sudden death. 

The fatal circulatory collapse in coronary 
thrombosis is probably due to ventricular fibrilla- 
tion from sudden ischemia of the heart muscle. 
Such cases are of little clinical interest, as the 
patient is usually dead when seen by the physi- 
cian. I have seen a few instances in which an 
accurate diagnosis was important from a medico- 
legal standpoint. For example, a workman fell 
from a ladder sustaining a slight injury to the 
Scalp. It was maintained that the fall was the 
direct cause of death, whereas the autopsy 
showed a recent thrombosis of the main stem of 
the right coronary artery. In another instance 
of coronary thrombosis of the left vessel, the pa- 
tient collapsed while ascending a stair and in 
falling injured his head. An insurance company 
with whom he carried a large accident policy 
co:itested the claim on the basis that death was 
duc to heart disease, which proved to be the case 
by the postmortem findings. 
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Sudden Onset 


NDER this heading come the majority of 

cases of coronary thrombosis in which the 
initial attack is survived. The patient, usually 
a male beyond 40, is seized with an acute pain 
in the chest more frequently under the sternum. 
In more than half the cases, the pain is not defi- 
nitely precipitated by exertion but appears during 
sleep or while the patient is resting after a meal. 
Shortly after the onset, one is impressed by signs 
of shock and circulatory collapse, ashen cyanosis, 
cold perspiration, rapid, thready pulse, low blood 
pressure, feeble heart sounds and some degree 
of dyspnea. This picture, particularly when the 
pain is referred to the upper abdomen, suggests 
an acute surgical condition. The cardiac mechan- 
ism frequently remains normal, although irregu- 
larities due to extra systoles or auricular fibrilla- 
tion are sometimes seen. Moisture at the lung 
bases and a swollen tender liver are common as 
early signs of congestive heart failure. 


Clinical Course 


HIS varies widely. The patient may not re- 

cover from shock, and may die within an 
hour or two after the attack. He may rally 
temporarily and then die suddenly. In some 
instances the signs of congestion with edema and 
hydrothorax may gradually increase over a per- 
iod of days or weeks, death resulting from pro- 
gressive circulatory failure. 

Surviving 24 to 36 hours, the subject usually 
has a moderate elevation in temperature (99° 
—103° F.) for several days, accompanied by 
leukocytosis. During this period a pericardial 
friction rub may be heard for a few hours in 
some cases; in others it persists for several days. 
If the signs of marked congestive failure do not 
appear, the patient usually has a slow conva- 
lescence, with a return of the blood pressure to 
or near normal, the heart sounds improve and a 
careful physical examination may reveal nothing 
unusual. However, the electrocardiogram, both 
at this stage and as early as a few hours after 
the initial seizure, may give indisputable evidence 
of coronary accident. 

After the diagnosis of coronary thrombus is 
established, the therapeutic indications are clear. 
Excluding embolic accidents from the dislodg- 
ment of intracardiac thrombi, the patient’s future 
depends on the healing of the infarcted area in 
the heart wall. This requires time, and at least 
a month of absolute rest in bed is imperative. 
To relinquish this rule may be attended by serious 
circumstances. For example, I saw a physician 
a few minutes after the onset of a typical attack 
of coronary thrombosis which required a grain 
of morphine hypodermically to control the initial 
pain. He recovered from shock, and after 10 
days of absolute rest in bed he appeared quite 
normal. In spite of the fact that he understood 
the gravity of the situation, on the eleventh day 
he walked a few steps to the bathroom and fell 
over dead. Had he remained in bed he might 
have recovered. 
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The Chronic Type of Coronary Disease 


ITHOUT the dramatic features that usually 

accompany the onset of acute thrombosis, 
the chronic type of coronary disease appears in- 
sidiously in individuals, usually males, with a 
negative cardiac history and no signs of valve 
disease of hypertension. Breathlessness may be 
the only symptom for weeks or months. Later, 
moisture at the lung bases and an enlarged tender 
liver appear as clear signs of congestive heart 
failure. 

Finally, there is increased dropsy with hydro- 
thorax or acites, and in spite of treatment the 
patient gradually fails. Early in the disease, 
physical examination may reveal nothing unusual, 
and one may be at a loss to explain the dyspnea 
on the basis of heart disease. With the later 
enlargement of the heart, which is usually due 
to dilatation, a loud systolic murmur appears at 
the apex, the heart’s action becomes feeble, the 
sounds diminish in intensity, a gallop rhythm may 
appear, and with obvious signs of congestion 
there is no longer any question as to the presence 
of cardiac failure. However, the underlying 
cause of this picture is not always apparent, and, 
as usually happens in cases of obscure myocardial 
failure, the diagnosis of chronic myocarditis is 
made. 

At the autopsy one finds extensive fibrosis 
of the ventricles, coronary disease, and varying 
grades of cardiac dilatation and hypertrophy. The 
coronary arteries usually show the well-known 
changes of simple arteriosclerosis. They are hard, 
thick and tortuous, and when opened show a 
roughened intima, an irregular deposition of 
calcium salts, and more or less obliteration of the 
lumen of the vessel. Occasionally a case is seen 
in which the arterial wall is thickened by fibrosis 
and feels rubbery, but lacks the stony hardness 
of calcification. The lumen of the vessel is nar- 
rowed or completely obliterated, but the intima 
remains smooth and shows no calcified plaques. 





The Company Surgeon and 
the Claim Department 


PATRICK J. CRONIN, 
Chicago 


T IS a great privilege to be asked to address 
I you on the relationship of the Company Sur- 

geon and the Claim Department.* Probably 
no two units of railroad operation are more closely 
associated in their respective fields or more de- 
pendent upon each other for the production of 
good results. 

Now, before we get to the present-day problems, 
allow me to dwell on the relationship as it existed 
not so many years ago, because our present diffi- 
culties, if they can be termed such, are the result 
of a departure from the methods pursued in the 
past. The Federal Employers’ Liability Act and 





* Read before the ‘Congress of Railway Surgeons, September 22, 1937, 
Chicago. 
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other legislation bearing on the liability of rail- 
roads to their employees for personal injuries 
were enacted by Congress after the turn of the 
century, and subsequently had a marked effect on 
the previous relationship between the surgeon and 
the claim department. Prior to the passage of 
the Federal acts, the handling of employee claims 
was a comparatively simple matter, and in the 
treatment of employee injuries the surgeon just 
about had his own way. By that I mean he had 
little if any interference from outside agencies 
either in the treatment of his cases or in his effort 
to control the claim for the claim agent. It was he 
who had the first contact with the injured man, 
and thereby the opportunity to gain his confidence 
and that of the family; the injured man relied 
solely on the surgeon for a proper diagnosis and 
treatment, and then when the recovery was com- 
plete, or nearly so, the surgeon was in a position 
to deliver the claimant to the representative of 
the claim department in a satisfied frame of mind, 
and invariably did so, and in a great majority of 
cases had suggested to the claimant what would 
be proper compensation for the injuries suffered 
and the time lost. In many instances the surgeon 
was able to control death claims by reason of his 
having treated members of the deceased’s family 
as their personal physician, or the deceased him- 
self for a prior injury, and by the results obtained 
made a favorable impression on the wife or other 
relative who was now concerned in a claim. Fur- 
ther, by reason of his standing in the community, 
the surgeon was able to render assistance to the 
claim department in its dealings with farmers, 
local business people and others, so that in that 
period, the surgeon was a mighty important and 
valuable aid to the claim representatives. 


FTER the passage of the Federal legislation 
mentioned heretofore, we find new factors 
coming into being to disturb the relationship. As 
you know, the Federal liability laws completely 
changed the complexion of employee claims and 
made them the source of a very lucrative business 
for negligence lawyers, who by reason of the ease 
with which liability could be established, were 
encouraged to develop and speculate on the in- 
juries for the purpose of increasing the size of 
settlements. So that now we no longer find the 
company surgeon’s opinion being accepted with- 
out question, but on the other hand he is being 
assailed at every turn and the former standing 
that he had with injured people sadly disturbed. 
Right here was the crisis in the relationship 
between the surgeon and the claim department, 
and had the problem been met with more intes- 
tinal fortitude on the part of the claim and legal 
departments, conditions of the present would not 
have been allowed to develop. Instead, the claim 
representatives played right into the hands of the 
opposition by deserting the company surgeon and 
engaging in a race with the plaintiff to have this or 
that medical expert, so that now the object of 
discussions or trial of a personal injury case 1s 
not to find the true injury and the prognosis there- 
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of, but to create an entirely false picture on the 
plaintiff’s side and a vigorous denial on the side of 
the defendant. In order to correct this situation, 
we must re-establish the attending surgeon as the 
main factor in the case and eventually discard the 
medical expert, who has no part in the treatment, 
but who simply is employed to establish the pro 
or con of a particular controversy. 

How can this be done? 

The answer is, not by the surgeon himself, not 
by the claim department itself, but by the com- 
bined efforts of both. 

Now for the surgeon’s part: As cases are now 
developed by the opposition, the first step after 
the lawyer gets the contract is to have the injured 
person examined by a doctor, who, except in cases 
wherein the injuries are obvious, such as amputa- 
tions, disfigurations, or permanently impaired 
members, is not so much concerned with what the 
company surgeon has been treating, but with 
what he might have overlooked or minimized. 
Such an objective on the part of the hostile exam- 
iner accounts for the multitudinous interpreta- 
tions we get from the same set, or a similar set of 
x-ray plates, and exaggerated opinions as to the 
effect that a certain condition may have on the 
future ability of the claimant to function as a use- 
ful workman. The report is then prepared and 
presented by the legal representative of the in- 
jured person to the claim department, which has 
one of two courses open to it: rely wholly on the 
report and findings of the company surgeon, or 
employ another surgeon to make a special exam- 
ination and report. Based on my experience, 
with, however, a few exceptions which will be 
treated later, the soundest course is to stand by 
the company surgeon and endeavor to sustain his 
judgment. There would be no exception to that 
course were it not for certain types of company 
surgeons who do not recognize the responsibility 
of their position or who entirely disregard it or 
who are unfit by either training or experience for 
the job. These three classifications are a distinct 
liability to the claim department, a marked asset 
to the negligence lawyer, and an easy mark for 
the unscrupulous plaintiff’s examiner. 

Let me illustrate with the case of X, a fireman 
who was injured in a wreck. The attending sur- 
geon reported the injuries as second and third 
degree burns on the face, back of head and right 
arm, and a sprain of the back. These were ap- 
parently not serious injuries. The case is exam- 
ined for a lawyer, and we get this report: Frac- 
tures through the articulating process of the fifth 
lumbar vertebra, and a similar lesion of the artic- 
ulating process of the fourth with productive 
changes at the present time. The case is re-ex- 
amined for the company, and this report is re- 
ceived: There is positive evidence that the su- 
perior articulating facet of the right side of the 
fifth lumbar vertebra is broken off and displaced 
outwardly one-fourth inch. 

Another case, that of a yard brakeman who fell 
from the top of a box car because the roof grab 
handle pulled out. He was placed in a hospital, 
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x-rayed by the local surgeon, and a report re- 
ceived that there were no fractures. He re- 
mained in the hospital 18 days, and upon return 
to his home complained so bitterly that the case 
was examined by another surgeon, and a com- 
pression fracture half-inch of the body of the first 
lumbar vertebra, with a vertical fracture of the 
anterior portion of the body and an impacted 
fracture of the distal one-half of right fifth and 
fourth metatarsal bones found. Fortunately, this 
case was controlled, the proper treatment given, 
and the man returned to his former occupation. 

A third case: A conductor suffered a slight fall, 
but the company surgeon diagnosed his injury as 
a fracture of the sacrum. The man felt so well 
that he disputed the diagnosis, went to another 
doctor, who found no such a fracture, and upon 
being told of the finding of the outside doctor, 
the company surgeon recalled his report and 
agreed that there was no fracture. The man be- 
came more suspicios than ever and went to a 
doctor chosen by a lawyer, and a report was re- 
turned showing compression fractures of two 
lumbar vertebrae. The case was then referred 
back to another company surgeon, who found no 
fracture either in the plaintiff’s doctors’ plates or 
his own. The case was sued and set for trial, and 
by reason of the wide differences of opinion of the 
doctors who had already examined the case, the 
trial lawyer insisted on a further examination. 
Two doctors chosen by him found still other 
fractures in the spine. Before the case was tried, 
investigation revealed that the plaintiff had been 
examined by a doctor representing another law- 
yer, who turned down the case because his doctor 
could find no injury. It was fortunate that the 
last report was unearthed, because it resulted in 
a nominal settlement being made. 


T IS evident from these illustrations that the 

surgeons attending the cases came within the 
three classes I have enumerated, and the only 
way to correct such a situation is either not to 
employ such doctors or better still, if a doctor 
knows he is not fit to accept the appointment or 
does not want to devote proper time and atten- 
tion to it, let him turn the job down. 

Now we come to the cases which aré properly 
treated by the surgeon, but both his diagnosis 
and the result of his treatment are questioned 
and which illustrate in a small measure the great 
obligation on the part of the surgeon to be up with 
job at all times. The greater number of these 
involve the careful and proper interpretation of 
x-rays, the recognition of the presence of certain 
symptoms and the absence of others, the observa- 
tion of the conduct of the patient before and after 
treatment, and the careful checking up on his ac- 
tions until he is discharged. We have all seen 
the case wherein a man had received an injury 
to his back; the doctor had x-rayed part of the 
spine and found nothing, and later another ex- 
aminer would go higher and locate a fracture. 
We have also seen the case in which a head in- 
jury would be claimed; an x-ray made in only 
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one position and a fracture overlooked, and the 
cases in which anomalies are interpreted as frac- 
tures. These, of course, are distressing, and if 
an earnest surgeon is caught unawares, the error 
is not made again. 

We now come to what I consider—and my opin- 
ion is shared by all claim men with whom I have 
discussed it—the most important factor in the re- 
lationship between the claim department and the 
surgeon, and that is the making of a careful and 
accurate record of each case. As long as there 
are any loopholes in our cases, we cannot hope to 
get very far in our effort to eliminate the conve- 
nient plaintiff's practitioner. Plug the loopholes 
as much as it is humanly possible to do it, and we 
are well on our way to accomplishing our goal. 
Just another illustration or two to make my point 
clear: A suit is filed by a brakeman who received 
no more than bruises about his body, and a report 
is presented claiming a skull fracture. Now bear 
in mind that the man claimed no head injury 
whatever, but the careful surgeon had an x-ray 
of the head made because he noted a slight injury 
to the scalp and discovered that the man had very 
prominent suture lines on both sides of the head 
in the mastoid regions. Immediately a notation 
was made on the record calling attention to these 
lines, and when the plaintiff’s report was present- 
ed to the surgeon, he immediately ruled out the 
fractures, notwithstanding that at least four doc- 
tors for the plaintiff interpreted fractures in the 
plates. Another case: A man received a severe 
blow in the groin, was hospitalized for several 
weeks and showed marked improvement. The 
claim was later made that he could not walk. A 
check-up was made with the attending surgeon, 
who had no independent recollection of whether 
the man ever walked in the hospital, and who, 
depending on the hospital records, is unable to 
tell whether he had or not. The hospital attach- 
es are consulted, and in the absence of any nota- 
tion on the charts are only able to surmise that 
the patient before leaving the hospital was able 
to walk some distance—they cannot say if he took 
one step or walked the length of the hall. The 
examiner who is preparing the case for trial is 
very much handicapped in his conclusion by the 
lack of this information and other important de- 
tails which should have been recorded immediate- 
ly after the man was placed in the hospital and 
during his stay there. 


No: by reason of the changes in economic 
and liability laws, we cannot hope to restore 
the full relationship that existed between the 
surgeon and the claim department before such 
changes occurred. But by a proper appreciation 
upon the part of the surgeon of the task that is 
his and a discharge of his duties in such a man- 
ner that the closest attention is paid to the min- 
utest detail of the case from its inception to its 
end by the surgeon, and to the careful recording 
thereof, preferably by the surgeon himself or a 
person whom he has trained for that purpose, the 
confidence of the claim department will be en- 
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tirely restored in the company surgeon; the ne- 
cessity for augmenting the regular surgeon with 
a paid examiner will be eliminated, and the sur- 
geon will once more resume the place he occupied 
before the advent of the plaintiff’s examiner. 

I recall a case in Federal Court in which, after a 
procession of expert witnesses on and off the 
stand, the judge inquired what the attending doc- 
tor had to say. A dignified elderly gentleman took 
the stand, told of his treatment of the case and 
his opinion of the recovery, whereupon the judge 
said he had heard enough medical testimony and 
in his charge to the jury practically told them to 
disregard the expert testimony on both sides and 
consider only the opinion of the attending sur- 
geon. It seems to me that an association of this 
kind can assist immeasurably in gaining for the 
company surgeon the proper appreciation for his 
work and recognition of the value thereof in the 
consideration of claims by establishing a close re- 
lationship between the surgeon who may practice 
in an obscure locality and the one who is con- 
stantly in the midst of the hustle and bustle of 
the great medical centers so that when the former 
has a major case, he will feel free to consult with 
the latter on all phases of it, and the record will 
be so made that the unscrupulousness of the paid 
examiner will avail him nothing. We can then 
say to our opponents, when they suggest an ex- 
amination by an expert, no thanks, we will tag 
along with the company surgeon. 





A Study of Benzol Poisoning 


Cartos E. Fauion, M.D., 
Newburgh, New York 


N RECENT years with the development of 
I modern industrial methods, benzol poisoning 

has been given a great deal of notice. Benzol 
poisoning, like nitro-benzol poisoning, acts by di- 
rect or indirect destruction of the blood. I have 
been in charge of the medical care at an artificial 
leather plant for the past nine years where, pre- 
vious to my taking over the duties, there were 
some cases of benzol poisoning. Naturally, there 
are still many employees who fear that the solvent 
contains more benzol than the reports of our chem- 
ists confirm. I also find a feeling among some 0o- 
the physicians who attended cases of this condi- 
tion at the time when a larger percentage of the 
chemical was used, that any syndrome of symp- 
toms developed by any one of our 1,200 employees 
may be due to benzol poisoning, and they are very 
apt to advise them accordingly. 

There were three fatal cases among the workers 
at this plant, two during 1920, and one in 1922. 
The records on these cases are as follows: 

The first case, J. P., aged 31 years, had worked 
five months in the coating rooms. He was ill about 
19 days previous to his death, with a condition 
diagnosed by his physician as purpura hemorrha- 
gica. The winter of 1919 and 1920 was particu- 
larly severe, and since it was necessary to keep 
the doors closed more than usual the ventilation 
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had been rather poor. Needless to state here, ev- 
ery possible improvement in ventilation was be- 
at this time. 

The second case, C. M., a large sturdy individual, 
aged 40 years, had worked approximately 15 
months in the dye house and coating rooms, where 
he would inhale benzol fumes. He was taken ill 
March 23, 1920, and died in a local hospital April 
7, 1920, 15 days after the onset of this disease. The 
following counts were done on this man’s blood: 

March 26, 1920: hemoglobin, 45%, “Dare meth- 
od”; red cell count, 2,432,000; white cell count, 1,- 
200; color index, 0.8; polymorphonuclear, 38%; 
mononuclear, 7%; lymphocytes, 56%. 

March 31, 1920: hemoglobin 30%, “Dare meth- 
od”; red cell count, 1,534,000; white cell count, 1- 
700; color index, 0.1; polymorphonuclear, 16%; 
transitional, 2%; mononuclear, 12%; lymphocytes, 
10%. 

April 16, 1920: hemoglobin less than 10%, “Dare 
method”; red cell count, 816,000; white cell count, 
900; color index, 0.6. At the time of the count on 
March 26, 1920, the clotting time was within nor- 
mal limits, bleeding time greatly prolonged. There 
were no nucleated red cells, and considerable vari- 
ation in size and shape was evident. On March 31, 
1920, the platelets seemed slightly increased in the 
smears. 

The case of F. C., aged 30 years, was somewhat 
more thoroughly worked up, and the records show 
that he had been employed as a coater in the coat- 
ing room for six years before he died on April 25, 
1922. 

It is notable in this case that the man was a 
large, husky, healthy indivdual who had never 
been sick in his life until a few months before the 
onset of his terminal upset. During his prodromal 
symptoms he was treated by several physicians 
for rheumatism, grippe, neuritis, etc. 

A blood count taken April 4, 1922, was found 
normal. 

He continued treatment, and some time later, 
about April 15, his physician considered his con- 
dition alarming. Since there was some bleeding 
of the gums, he was suspicious that the man 
was suffering from benzol poisoning or purpura 
hemorrhagica. 

The man was immediately moved to the local 
hospital, and a blood count was taken to check 
with his previous counts. 

November 14, 1921, his hemoglobin was 90%; red 
cell count, 5,952,000; white cell count, 6,700; color 
index, 0.9; coagulation time normal, and bleeding 
time normal; polymorphonuclear, 67%; transi- 
tionals, 1%; mononuclear, 2%; lymphocytes, 28%; 
eosinophiles, 1%; mast-cells, 1. 

April 4, 1922: hemoglobin, 83%; red cell count, 
4,800,000; white cell count, 6,700; color index, 0.9; 
polymorphonuclear, 67%; mononuclear, 19%; 
lymphocytes, 48%; eosinophiles, 1%; the smear 
did not show nucleated forms, only a slight varia- 
tio: in size and shape. There were very few 
platelets, 

April 14, 1922: hemoglobin was 69%; red cell 
count, 3,520,000; white cell count, 3,800; color in- 
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dex, 0.1; coagulation time normal; polymorphonu- 
clear, 29%; mononuclear, 16%; lymphocytes, 55%; 
one mast-cell. There was considerable variation 
in size, shape, and staining, but no nucleated red 
cells. 

April 19, 1922: red cell count, 2,552,000; white 
cell count, 3,700; polymorphonuclear, 27%; mono- 
nuclear, 27%; lymphocytes, 46%, with a marked 
variation in size, shape, and staining reaction. 
There were no nucleated red cells. 

Blood transfusions were given this man April 
16, 19, and 23, with no improvement, and he died, 
as before stated, April 25, 1922, of a purpura 
hemorrhagica, probably due to benzol poisoning. 

It might be well at this time to enumerate the 
contra-indications for transfusion in the treatment 
of benzo] poisoning: cardiac decompensation, hy- 
pertension, arteriosclerosis, pneumonia, or any 
condition causing dyspnea, even without cardiac 
decompensation. 

From June 22, 1921, to April 24, 1922, a patholo- 
gist did 141 blood counts upon men employed 
where they might inhale benzol fumes. Twelve of 
these counts were low normal for white cells, but 
they were all somewhat below normal for all types 
of cells, as well for quantity. The 12 whose counts 
showed white counts around 4,000 cells with prac- 
tically a normal proportion of polymorphonuclear 
and lymphocytes have been followed rather close- 
ly. 

Three of these are still working, regularly. 
Three are employed elsewhere, and are, apparent- 
ly, in fairly good health. Two are sick at this 
time, one with Hodgkin’s disease, and the other 
with chronic duodenal ulcers. Four have died, one 
death being due to Hodgkin’s disease, and the other 
three due to cardio-nephritic or cardiac upset. 

Many of these cases had from two to four blood 
counts which were practically the same at each 
test. 


N ARTICLE,* entitled “Urine Sulphate Deter- 

minations as a Measure of Benzene Expo- 

sure”, describes a method of determination of sul- 
phate. 

This could be used in the detection of early 
benzol poisoning by determination of the amount 
of sulphate in the urine. Twenty-five cc. of urine, 
100 cc. of water and 10 cc. of dilute hydrochloric 
acid (one part concentrated HCL and four parts 
water by volume) are measured in a 200- or 250-cc. 
Erlenmeyer flask. Ten cc. of a 5% barium chlor- 
ide solution are added slowly drop by drop. The 
urine solution should not be shaken, stirred, or 
otherwise disturbed while the barium chloride is 
being added. The solution is allowed to stand an 
hour or longer, then shaken up and filtered 
through a Gooch crucible; the precipitate is 
washed with about 250 cc. of cold water, dried, ig- 
nited, and weighed; this determines the inorganic 
sulphates; then 25 cc. of urine and 20 cc. of dilute 
hydrochloric acid (one to four) and 4 cc. of con- 
centrated HCl are boiled gently in a Erlenmeyer 
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flask for 20 to 30 minutes. The mouth of the flask 
should be covered with a small watch glass to re- 
tard loss of steam during boiling. The flask is 
cooled in running water for two to three minutes, 
and the contents diluted to about 150 cc. with cold 
water. To this cold solution, 10 cc. of 5% barium 
chloride are added, and the solution is allowed to 
stand one hour or longer. Then it is shaken up and 
filtered, as before, through a Gooch crucible. The 
precipitate is washed with about 250 cc. of cold 
water, dried, ignited, and weighed. 


NOTHER accurate index of early development 
of benzol poisoning is that the number of 
white blood cells decreases during the first few 
months of exposure. They range within or just 
below normal variation. Then, as in the cases 
before cited, the hemoglobin shows a slight grad- 
ual decrease in these cases, and the employee 
begins to show vague upsets of one nature or 
another. 

A mild or moderate benzol poisoning case shows 
a decrease in the percentage of inorganic sul- 
phates of the total sulphates early, and in the 
hands of a chemist is an earlier and far more 
distinct sign of the effects of the benzo] exposure 
than the anemia or leucopenia. 

However, having eliminated the use of benzol 
to less than a negligible fraction of 1% in our 
process, it has been our contention that the routine 
check with blood counts on any case which gives 
the early variation of white blood cells and grad- 
ual decrease in hemoglobin, is of more value in 
this work. 

Our employees have been frightened by some 
physicians so that, at the first upset of any 
nature, they put the burden of proof on me. A 
quick decided proof that they are not developing 
hemorrhages from bénzol exposure is very nec- 
essary, and a normal blood count is accepted by 
even the older physicians as ruling out this 
condition. 

Every employee has a physical examination 
upon employment for record. Then, at least once 
a year, he has a re-examination, with a blood 
count, if there is the slightest indication that he 
is not in as good physical condition as at his 
previous examination. 


UR CONCLUSION: Ventilation as affected 

by weather condition plays an important part 
in the degree of “built-up concentration” which 
may take place in the air in our factories. 

Benzol attacks the new employee who has 
previously worked out of doors more severely 
than the one who has worked for a long time 
inside, around chemicals. 

The bleeding time is usually prolonged in per- 
sons affected by benzol poisoning in any degree, 
and there is always some destruction of the red 
as well as the white cells in the blood. 

Yearly records are of great value in detecting 
the need for blood counts upon employees. 
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Michigan Symposium 


N OCCUPATIONAL Disease Symposium, un- 

Ae: the auspices of the Department of Labor 

and Industry of the State of Michigan, was 

held at the Detroit-Leland Hotel, Detroit, on Octo- 
ber 21 and 22, 1937. 

Under the direction of Grorce A. Krocsrap, 
Chairman of the Michigan Department of Labor 
and Industry, as General Chairman of the meet- 
ings, the following program was given: 

TuHurspDay, October 21, 9:30 a.m.: Mrs. Bessiz 
M. Garner, Commissioner of Michigan Depart- 
ment of Labor and Industry, Chairman of Meet- 
ing: 

Dr. A. J. Lanza, New York City—“The Social 
Aspect of Occupational Diseases.” 

THEODORE Hatcu, Engineer of the Department 
of Labor, New York—“Preventive Measures Under 
an Occupational Diseases Act.” 

THURSDAY, 2:00 p.m.: LIoNEL HEAP, Commis- 
sioner of Michigan Department of Labor and In- 
dustry, Chairman of Meeting: 

Dr. JoHN T. Murpuy, Toledo, Ohio—Radiologi- 
cal Aspects of Silicosis.” 

PROFESSOR PHILIP DRINKER, Department of In- 
dustrial Hygiene, Harvard University—“Industrial 
Dust Hazards and Their Control.” 

VERN A. ZIMMER, Director of Division of Labor 
Standards—“‘Administration.” 

Fripay, October 22, 9:30 a.m.: JouHN F. Cassin, 
Commissioner of Michigan Department of Labor 
and Industry, Chairman of Meeting: 

Dr. JosEPH Aus, Medical Department, Harvard 
University—“Lead Poisoning.” 

VoytTa WraBETz, Chairman Wisconsin Industrial 
Commission—“Administration.” 

Dr. Witt1amM D. MCcNALLy, Chicago—‘Poisons 
Under an Occupational Disease Act.” 

Fripay, 2:00 p.m.: WaALter A. Kirsy, Commis- 
sioner of Michigan Department of Labor and In- 
dustry, Chairman of Meeting: 

R. E. WENZEL, U. S. Department of Labor, Wash- 
ington—“Legal Problems Involved in Occupa- 
tional Disease.” 

Don E. Cummiuncs, Field Director of Saranac 
Laboratory—“The Control of Dust Hazards and 
Physical Examinations.” 

MicuHaeL Murpny, Director of the Bureau of 
Workmen’s Compensation of the New York De- 
partment of Labor—“Administration.” 

BANQUET, 6:30 P.m.: GrorGE A. Krocstap, Chair- 
man of Michigan Department of Labor and In- 
dustry, Toastmaster: 

Dr. L. Carozzr, Secretary Industrial Hygiene 
Section of International Labor Office of League of 
Nations, Geneva, Switzerland. 

Dr. Leroy U. GARDNER, Director, Saranac Labora- 
tory — “Pathology Resulting from Inhalation of 
Dust.” 

This program came on the eve of the effective 
date of Michigan’s new Occupational Disease Law 
which goes into effect at the end of October. 
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Natural to National 


MONG the many pungent sentences in Oliver 
A G. Browne’s masterful address at the recent 
meeting of the New York Central Surgeons 

(see page 544) is this one: 

“There is a natural tendency on the part of ail- 
ing humanity to attribute the cause of ailments to 
some conditions of the employment where, by so 
doing, it affords an opportunity to obtain financial 
aid.” 

Typographically it isn’t far from “natural” to 
“national”, and so when the line was set with the 
latter word there was no obvious error. On the 
contrary there seemed to be only an enlargement 
of the thought, because there has developed in this 
country in the last few years enough of the 
“natural”, en masse in this respect, to give the sub- 
ject of occupational diseases as a source of the kind 
of financial aid Mr. Browne refers to a national 
significance. 

And that means, of course, a political signifi- 
cance—things natural are necessarily matters of 
economics; things national inevitably a matter of 
politics. The trouble arrives when the “things” 


Such as this become both. For only a few things 
can be both, and our national structure pretty 
well encompassed all of the few before the “new 
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deal”. Human nature is such . . . and politics is 
so... and only fundamentals can survive in their 
joint atmosphere. 

Trouble which was the precursor of some of the 
occupational disease distortion arrived with a ven- 
geance when politics made it possible for men to 
live, in a degree of comfort satisfying to them- 
selves, without working. How far will it be from 
that premium for votes to the additional bid which 
will let it be profitable for an employed person to 
be sick? Not so far but that a good many who have 
the essential integrity of occupational disease de- 
velopments close to their hearts are worrying 
about it. 

But again we reiterate our belief in the final 
prevailing of sound principles. They must pre- 
vail—if for no better reason than that it is said in 
Holy Writ: “By the sweat of thy brow—” and 
not: “By the mark on thy ballot—.” 


Ah Indigence! 


ROM time to time in these columns we have 
P expressed ourselves, if not eloquently at least 

forcibly, on the proposition of governmental 
medicine. But never have we said anything so 
well composed and conclusive on the subject as 
the following from “Current Comment” in a recent 
issue of J. A. M. A.: 

“Changes in the administration of medical ser- 
vice are usually urged for the benefit of the indi- 
gent; in modern governmental plans these are the 
last persons considered. Sickness insurance, ‘med- 
ical cooperatives,’ group hospitalization and all the 
prepayment schemes offer nothing to the unem- 
ployed or indigent. They have no funds to con- 
tribute, no wages from which deductions can be 
made for the support of organizers, administraters, 
solicitors or propagandists. The indigent have 
until recently been left to the care of salaried 
physicians, most of whom were political appoint- 
ees. The quality of the services was long a public 
scandal. Organized medicine, almost alone, de- 
manded decent medical service for the poor. When 
millions beame indigent, abuses were so multi- 
plied that they could no longer be overlooked and 
some of the professional proposals were adopted. 
Wherever organized medicine was consulted, the 
poor chose their physicians and service was super- 
vised to insure good standards. The gratuitous 
services of practicing physicians have always been 
the main source of supply for medical service to 
the indigent. Physicians seldom complained of 
this burden. More recently they have welcomed 
aid from public funds or private philanthropy 
when this was not accompanied by the kind of lay 
control which depreciates the value of medical 
service. Fortunately, most of these schemes have 
never materialized. Just about 90% of the plans 
that have actually gone into operation and have 
supplied any additional service to the poor have 
been proposed, directed and operated by organized 
medicine.” 

To quote again, with paraphrase: “Ah indigence! 
What politics are conjured in thy name!” 













Occupational Diseases and Industrial Surgery 


Industrial Medicine and Trau- 
matic Surgery Conference 


OOPERATING in continued ef- 
forts to assure better medical and 
surgical care for industrial employees, 
representatives of labor and capital 
will confer with leading surgeons and 
executives of indemnity organiza- 
tions on October 28 during the 27th 
Annual Clinical Congress of the Am- 
erican College of Surgeons, at the 
Stevens Hotel in Chicago. 

District progress has been made in 
industrial medical service during the 
past few years, partly because it has 
followed the general upward trend 
in the institution of preventive mea- 
sures and in care of the ill and in- 
jured, and partly because the medical 
and surgical profession has come to 
appreciate that it may be an effec- 
tive channel for disseminating health 
information and for lessening through 
immediate and proper treatment the 
disabilities which follow accidents 
and infections. The profession has 
therefore adopted the view that pub- 
lic welfare will be best furthered 
through its encouragement of indust- 
rial medicine provided it is of a high 
character. Through the American 
College of Surgeons in whose fellow- 
ship are numbered some 12,000 of the 
outstanding surgeons of the day, sys- 


tematic efforts have been made to im- 
prove the type of service rendered by 
industrial medical departments. 

Preliminary analysis of the situa- 
tion was begun by the College in 
1926, and led to its formulation of a 
Minimum Standard for Industrial 
Medicine and Traumatic Surgery, 
similar in general character to the 
Hospital Standardization Plan which 
it originated 20 years ago and which 
has won wide recognition for its ef- 
fectiveness in improving hospital 
service. In 1931 members of the Col- 
lege staff began personal surveys of 
medical departments in industry to 
determine how many were meeting 
the requirements of the new Mini- 
mum Standard, and to approve those 
which were. The first list of approved 
medical services was published in 
1933 and bore the names of 518 con- 
cerns which had received Certificates 
of Approval out of 975 companies sur- 
veyed. 

The College has now under survey 
about 1,600 industrial establishments, 
all having more than 500 employees 
each. The 1937 approved list to be 
announced at the Congress will bear 
over 800 names, denoting that more 
than half of the larger concerns meet 
the minimum standard of the College. 
Serious defects in the type and organ- 
ization of service provided in some 


establishments may account for the 
fact that many cases of infection sti] 
follow industrial accidents every 
year, resulting in a heavy extra an- 
nual compensation cost and many 
more weeks of disability than might 
be the case if more prompt and com- 
petent treatment were proveded. 

Industries have welcomed the 
gauge of adequate service that the 
College has provided in its minimum 
standard for medical service in in- 
dustry. The fact that the depart- 
ments are under constant survey and 
are reconsidered for approval every 
year keeps them striving to better 
their facilities and methods. 

The standard requires, briefly, 
maintenance of an organized medical 
department or service with competent 
medical staff (judged by specific re- 
quirements) and adequate emer- 
gency, dispensary and hospital facil- 
ities and personnel to assure efficient 
care of the ill and injured; the keep- 
ing of certain specified records; the 
sending of patients requiring hos- 
pitalization to institutions approved 
by the College; and general super- 
vision by the medical department or 
service over the sanitation of the 
plant and the health of all employees, 

The cooperative drive to preserve 
life and health of the industrial em- 
ployee is part of a broader movement 








OCCUPATIONAL DISEASES 
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The General Assembly of the State 
of Illinois has recently passed an 
Act, covering occupational diseases 
of Industrial employees. This Act 
is particularly concerned with dis- 
eases of the lungs, and poisoning 
from certain chemicals. 


Under this new law it will be nec- 
essary for many industries to exam- 
ine their present employees, and 
new employees, to determine their 
present health status and thereby 
prevent future liability. 


We are a diagnostic laboratory, fully 


equipped to make x-ray examina- 
tions of the lungs, tests of the urine 
and blood for lead, and all examina- 


tions specified under the new law. 


All members of our Professional 
Staff are approved by the American 
Medical Association. 


PROFESSIONAL STAFF 
L. Hektoen, M. D. M. H. Swan, M.D. 
Pathologist Asst. Path. and 


Bacteriologist 
E. W. Carr, M.D. C. C. Maher, M.D. 
Roentgenologist Cardiologist 


Benjamin H. Neiman, M.D. 
Medical Director 


NATIONAL PATHOLOGICAL LABORATORY 


Homer S. Warren, M. D., President 


Telephone Central 5733 


CHICAGO 


55 E. Washington St. 
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in which te American College of Sur- 
geons is engaged to encourage de- 
velopment of improved methods for 
the prevention and treatment of all 
accidental injuries. 

Dr. Frepertc A. BEsLey, of Wau- 
kegan, who is chairman of the com- 
mittee on Industrial Medicine and 
Traumatic Surgery, is president-elect 
of the College and will be inaug- 
urated on Monday evening, October 
25, at the convocation ceremonies in 
the ball room of the Stevens. Dr. 
Besley is hopeful that during the 
coming year a greater proportion of 
large industrial organizations will 
recognize their obligation to provide 
adequate medical and surgical care 
for their employees, and will take ad- 
vantage of the advisory service of- 
fered without charge by the College. 
The 1937 approved list of medical de- 
partments will be announced at the 
Conference on Industrial Medicine 
and Traumatic Surgery. 

Since cursory surveys have shown 
that the smaller industrial establish- 
ments fall far below the standards of 
even the unapproved medical serv- 
ices of large concerns, the College is 
gradually extending its surveys and 
educational service to include the 
smaller plants. 

There were 18,000 fatalities from 
industrial accidents last year; 70,000 
permanent disabilities; 1,460,000 tem- 
porary disabilities; and $660,000,000 
cost of industrial accidents resulting 
in personal injury or death in 1936 
based on wage loss, medical expense, 
and overhead cost of insurance, ac- 
cording to National Safety Council 
statistics. The American College of 
Surgeons believes prompt and ade- 
quate medical and surgical attention, 
coupled with pre-employment and 
periodic health examinations and 
other preventive measures, would 
greatly reduce this toll of death, suf- 
fering, and expense. 





A Plan for the Utilization of the 
Bureau of Industrial Hygiene 
of the Department of Health, 
Detroit, Michigan, for Instruc- 
tion Purposes for Special and 
Qualified Students from any 
Accredited College or University 
Throughout the United States 
and Elsewhere 


| > ee lay developments throughout 
the country with reference to 
industrial work conditions, industrial 
hygiene, occupational diseases, oc- 
cupational disease legislation and 
plant sanitation have clearly demon- 
strated that the weakest link in 
plans for coping with these situa- 
tions grows out of lack of training 
and experience on the part of phys- 
icians and engineers. 

At the present time some newly 
created industrial hygiene bureaus, 
occupational disease clinics, com- 
pensation bodies, etc., are required 
to function without the guidance of 


INDUSTRIAL MEDICINE 


October, 1937 











Vi 


THE BULLETIN |f 





The American Association of 
Industrial Physicians and Surgeons 


”“T“HE object of this Association 

shall be to foster the study 
and discussion of the problems 
peculiar to the practice of indus- 
trial medicine and surgery; to 
develop methods adapted to the 
conservation of health among 
workers in the industries; to 
promote a more general under- 
standing of the purposes and re- 
sults of the medical care of 
employees, and to unite into 
one organization members of the 
medical profession specializing 
in industrial medicine and sur- 
gery for the mutual advance- 
ment in the practice of their 
profession. 


Vouney S. CHENEY, M.D. 
Secretary-Treasurer, Chicago 





PUBLICATION COMMITTEE 
W. A. Sawyer, M.D. 
Rochester, New York 

L. A. SHoupy, M.D. 
Bethlehem, Pennsylvania 
J. Roti Frencu, M.D. 
Los Angeles, California 
T. R. Crowner, M.D. 
Chicago, Illinois 
E. C. Hotmpstap, M.D. 
Chicago, Illinois 





OFFICERS 


President: Dr. Royp R. SAYERs, 
U. S. Public Health Service. 
Washington, D. C. 


President-elect: Dr. CLARENCE D. 
SELBY, 
General Motors, 
Detroit, Mich. 


lst Vice-Pres.: Dr. McIvER Woopy, 
Standard Oil Co., 
New York City 


2nd Vice-Pres.: Dr. DANtEL L. Lyncu, 
New England Telephone & Tele- 
graph Co., Boston, Mass. 


Sec’y—Treas.: Dr. VOLNEyY S. CHENEY, 
Armour & Company, Chicago. 





DIRECTORS 


1936-1938 


Dr. Ftoyp E. SHAFFER, 
Bethlehem Steel Co., 
Sparrows Point, Md. 


Dr. JOHN J. WITTMER, 
4 Irving Place, New York City 


Dr. Georce H. GEHRMANN, 
Du Pont Company, 
Wilmington, Del. 
Dr. THURMAN H. LAUTENSCHLAGER, 
Dayton Industrial Surgery, 
Dayton, Ohio 
Dr. ARCHIBALD W. GEORGE, 
Packard Motor Car Co., 
Detroit, Mich. 
Dr. Loyat A. SHoupy, 


Bethlehem Steel Co., 
Bethlehem, Penna. 


1937-1939 
Dr. ALFRED H. WHITTAKER, 
Insurance Companies, 
Detroit, Mich. 
Dr. Epwarp C. HoLMBLAD, 
Railway Express Agency, 
Chicago, II. 


Dr. RoBert P. Knapp, 
Cheney Brothers, 
South Manchester, Conn. 
Dr. Orro P. GEIER, 
Cincinnati Milling Machine Co., 
Cincinnati, Ohio 
Dr. ANDREW M. Harvey, 
Crane Company, Chicago, III. 
Dr. C. F. N. Scoram, 
Tennessee Eastman Corp., 
Kingsport, Tenn. 





skilled personnel in this field. In- 
dustrial establishments are unable 
to procure the services of persons 
qualified in this domain. Practi- 
tioners of medicine, both those in 
general practice and specialists, are 
so little familiar with the causes of 
occupational diseases and, in some 
instances, their manifestations, that 
this type of disease to a wide extent 
is not being extended proper care 
throughout the country. 

To some degree it is impossible to 
locate for employment any persons, 
either physicians or engineers or in- 
dustrial hygiene laboratory  tech- 
nicians, who are already qualified by 


training and experience in such 
work. At the same time, there is a 
definite need for such persons as 
reflected by the fact that almost 
daily some request is made as to the 
availability of trained persons. 
Letters of inquiry sent out to uni- 
versities with reference to candid- 
ates for work regularly lead to the 
response that no trained personnel is 
available. With few exceptions, no 
schools in the country stand out as 
equipping either engineers or phys- 
icians in this field of work. Various 
medical schools do proffer courses in 
industrial hygiene and _ industrial 
sanitation but more often than not 
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this work is not accompanied by ex- 
tensive laboratory or field work. In 
the case of engineering schools, it is 
obviously true that much instruction 
is provided, having application to 
problems in industrial hygiene and 
industrial sanitation even though 
precise training is not afforded. In 
general, it may be maintained that 
of the total number of graduates ob- 
tainable either through medical, 
public health or engineering schools 
for duties in industrial hygiene work 
only a very limited number are al- 
ready qualified to undertake activ- 
ities that are valuable. 

In view of this situation, it is pos- 
sible that a distinct service may be 
rendered various medical and en- 
gineering schools and others by giv- 
ing them an opportunity to send to 
Detroit their students for a full com- 
plement of instruction in the labor- 
atory, in the library and in industry 
itself in the domain of industrial hy- 
giene, plant sanitation, occupational 
diseases and public health aspects of 
these topics. 

Throughout the world, Detroit is 
famous as America’s foremost in- 
dustrial city. Here approximately 
52% of the entire population of 1,- 
818,945 are gainfully employed and 
some 450,000 men and women daily 
enter factories to manipulate the al- 
most unlimited variety of machines 
that turn out Detroit’s manufactured 
wares. In some few single industries, 
such as, for example, automobile 
manufacturing, many scores of high- 
ly differentiated trade processes take 
place. Here may be observed the 
founder and the machinist, the sand- 
blaster and the wupholsterer, the 
woodworker and the painter, the 
forgeman and the draughtsman, the 
millright and the die maker. 

With few exceptions, Detroit’s in- 
dustries embrace the outstanding 
“Dangerous Trades” of the land. 
Within the city’s metropolitan en- 
virons may be found mining and 
steel making, the manufacture of 
heavy chemicals and fine pharma- 
ceuticals, the fabrication of thou- 
sands of metal parts and the making 
of metal alloys, the transportation 
industry by water, rail, air and 
truck. 

Because of Detroit’s high diversity 
of manufacturing activities, its 
workers, to some extent, may be ex- 
posed to the majority of all of the 
country’s known sources of occupa- 
tional diseases,—to dusts, gases, 
vapors, mists, fumes, liquids, odors, 
vibration, monotony, noise, harmful 
rays, abnormal temperatures and so 
on and on through the gamut of 
potential industrial sources of im- 
paired health that beset the lives of 
industrial workers. 

If, in fact, industrial hygiene con- 
stitutes a meritorious public health 
enterprise, the City of Detroit, be- 
cause of its enormity of industrial 
activities, and its diversity of oc- 
cupation, should be regarded as 
without an equal for the purposes of 
furnishing students opportunities for 
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field work and other types of prac- 
tical experiences, 


Industrial Hygiene Training Facili- 
ties in the Detroit Department of 
Health 


ECAUSE of Detroit’s prominence 

as an industrial city, it is in- 
evitable that the Department of 
Health should embrace a division 
devoted to Industrial Hygiene and 
Occupational Disease work. This 
bureau is now in its second year of 
activities, operating with a person- 
nel of nine persons. At the head of 
the group is Dr. Carey P. McCord, 
and associated with him the follow- 
ing persons occupy chief positions: 
Mr. W. N. Witheridge, Dr. William 
G. Fredrick, and Mr. Herbert T. 
Walworth. These gentlemen serve, 
respectively, in the capacities of 
Chief Industrial Hygienist, Chief 
Chemist, and Chemical Engineer. In 
addition to the personnel directly 
connected, this Bureau is closely as- 
sociated with the General Labora- 
tories of the Department of Health, 
which furnish cooperative personnel 
in pathologists, chemists, bacteri- 
ologists, serologists, photographers, 
and others. The laboratories of the 
Industrial Hygiene Bureau’ are 
located at Herman Kiefer Hospital, 
in Detroit, where also are located all 
of the Department of Health Labora- 
tories. The Industrial Hygiene Lab- 
oratories are well equipped with all 
major appliances commonly utilized 
in industrial hygiene procedures. 
Equipment and facilities are avail- 
able for routine field work, research 
field work, laboratory research, ani- 
mal studies, etc. 

Having available this personnel 
and these facilities, the Department 
of Health now extends invitation to 
medical and engineering institutions 
in this country and elsewhere to 
send qualified students under vari- 
ous possible arrangements for train- 
ing purposes in this bureau. At the 
present time, not more than 15 such 
students may be accommodated. The 
type of training proffered is set forth 
in the portions of this presentation 
which now follow: 


Arrangements with Colleges and 
Universities Furnishing Students 
Under this Plan 


SSUMING that various schools 

may elect to send students to 
Detroit under this plan, the follow- 
ing items are regarded as likely to 
govern arrangements that may be 
made: 

(a) CrepITs AND DEGREES: 

Credits leading to a degree pre- 
dicated upon the work with this bu- 
reau will be determined in the in- 
stitution sending the student, as at 
no time does the Department of 
Health contemplate the awarding of 
degrees, certificates or furnishing 


to the student a record of credit 
hours on any academic basis. 

The nature of the work required 
by any school or university with re- 
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spect to any student or students sent 
to Detroit under this plan in order 
to fulfill the requirements of that 
institution will, so far as possible, be 
adhered to in Detroit. By this is 
meant that the various institutions 
set their own standards with respect 
to training in Detroit. One institu- 
tion conceivably might award a 
Doctor of Public Health after one 
year’s training in residence in De- 
troit while some other institution 
might require a two-year period. In 
all instances the institution con- 
cerned will furnish the Detroit De- 
partment of Health a full statement 
as to the nature and extent of train- 
ing desired during the training period 
in this city. However, under this 


plan the Department of Health re- 
serves the right to set up minimum 
standards of student work in Detroit 
that may lead to any degree in any 


institution. Naturally the Depart- 
ment of Health and Bureau of In- 
dustrial Hygiene will not look with 
favor upon the granting of some 
such degree as “Doctor of Public 
Health” predicated solely upon some 
such short period as two months 
spent in residence in Detroit. 

(b) Exreriiry: 

In general it is the desire of this 
bureau under this plan to accept for 
instruction no students who do not 
already have a previous degree such 
as Doctor of Medicine or proper de- 
grees in the various branches of 
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engineering or equivalent degrees in 
other branches of learning or who 
are candidates for such degrees. 
Through special arrangements some 
exceptions may be made in meritori- 
ous situations. 

(c) DuRATION OF INSTRUCTION: 

As heretofore, it seems likely that 
a fair number of students may be 


sent to this bureau for some such 
short period as one day or a few 
weeks. This type of enterprise will 
be continued as usual, without any 
reference to the individual student 
in attendance. This type of instruc- 
tion is for convenience characterized 
under this plan as “casual” instruc- 
tion. As heretofore, the information 
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furnished by this bureau may lead 
to such recognition on the part of 
the institution sending these students 
as that institution sees fit without 
any formal arrangement between 
this bureau and the institution 
concerned. 

Primarily the plan under discus- 
sion is for instruction of a higher or- 
der and for a much longer period than 
this casual training. 

Two types of procedure are con- 
ceived under the present plan. It 
is assumed that in the greater num- 
ber of instances the larger portion 
of instruction, particularly didactic 
and teaching laboratory work will 
be provided by the institution itself 
and that the chief need for the 
majority of students will be for field 
training. Under these circum- 
stances, field work associated with 
laboratory work is planned for a 
unit of three months, At some later 
time increased experience may make 
necessary that this three months be 
limited to some fixed portion of the 
year such as the second three months 
of the calendar year or the fourth 
three months of the calendar year, 
etc. However, at the initiation of 
this work it is possible to accept 
limited numbers of students for a 
three months’ period of field work 
beginning at any of the regular 
quarters of the year. 

A more ambitious program is 
based upon the possibility that some 
institutions may desire to send one 
or more students for their entire 
training in industrial hygiene, oc- 
cupational diseases and kindred 
matter. Under these circumstances 
a full calendar year or even two 
college years may be required de- 
pending upon the standards of the 
institution concerned. In this case 
the instruction naturally will be dif- 
ferent and more elaborate than that 
just mentioned with respect to the 
three months’ period. The work in- 
volved in each of these plans is dis- 
cussed under a separate item which 
shortly follows. 

(d) EXPENSEs: 

No charges will be made against 
any student or any institution furn- 
ishing students for training in the 
nature of tuition or matriculation 
fee. ; 

However, all trainees will be ex- 
pected to furnish full maintenance 
and transportation and to meet all 
other personal expenses. In addi- 
tion, in some instances, trainees may 
be required to supply for their own 
use, books, certain laboratory sup- 
plies and similar items involving 
some expense. 

In lieu of charges made against 
trainees or the institutions supply- 
ing them, this bureau will seek te 
profit by utilizing the services of 
trainees to the degree that it is pos- 
sible in the conduct of its work. 
Within limitations every trainee be- 
comes an assistant in the bureau and 
will be expected to render such ser- 
vices as are practical in the routine 
activities of this bureau. 
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Instruction Embraced 


N22 for a long period to come is 
it likely that the exact inst. uc- 
tion proffered may be reduced to 
specific courses. Further, it is un- 
likely that any large number of stu- 
dents wiil desire or require exactly 
the same sort of training. On this 
account only general statements are 
made as to the content of training 
material. 

(a) TRAINING FOR THREE MONTHS’ 
STUDENTS IN FIELD WORK: 

These students over a period of 
one month will be given didactic and 
laboratory training in field methods. 
At the end of that time they will be 
attached to various units carrying 
out field work for actual participa- 
tion in the problems in hand. Inas- 
much as six to 10 unrelated investiga- 
tions are going on at all times, in the 
aggregate practical experience may 
be given in substantially all indus- 
trial hygiene survey methods and 
procedures, The student in the three 
month’s instruction period will be 
required to write a comprehensive 
paper on an assigned topic in the 
field of industrial hygiene or closely 
related matters. 

(b) StrupENTS IN TRAINING FOR 
LONGER THAN THREE MONTHS AND FOR 
Some Sucu Pertop as ONE YEAR: 

The instruction planned for this 
type of trainee will center about the 
following items: 

(1) Participation as an assistant 
in the routine work of the bureau 
with gradually increasing responsi- 
bilities. 

(2) The assignment of a specific 
research problem in which the train- 
ee will be guided and for which 
work, suitable time will be arranged. 

(3) Participation in all research 
and field work in progress during the 
period covered. 

(4) Assigned reading courses un- 
der the guidance of qualified in- 
structors. 

(5) Assignment for limited per- 
iods to other public health bureaus 
for general training and experience 
in public health matters, such as 
may be arranged for by the institu- 
tion in which the trainee is enrolled. 

(6) Assignment in some instances 
to industries in the Detroit area for 
extended field work. 

(7) The preparation of a thesis on 
some designated topic. 


Publications 


[* THE event that any work car- 
ried out by any trainee leads to 
publishable materials, such publica- 
tions will extend proper credit to the 
Detroit Department of Health as the 
auspice under which the investiga- 
tion was carried out. Moreover, this 
Department reserves the right to 
pass. upon the merits of any manu- 
script submitted for publication. 

In the event that theses, not de- 
signed for publication, are submitted 
to the institution in which the 
trainee is enrolled, similar credit 
will be given by the trainee. 
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Further Information 


N INVITATION is extended to 
all institutions throughout the 
United States and Canada, Central 
and Southern America to make ad- 
ditional inquiries with respect to the 
use of the facilities and personnel of 
the Detroit Department of Health in 
connection with special training in 
industrial hygiene and occupational 
diseases. 
Communications should be ad- 
dressed to either of the following: 
Henry F. VAUGHAN, Dr.P.H., Com- 
missioner, Detroit Department of 
Health, 3919 John R. Street, Detroit, 
Cargy P. McCorp, M.D., Director, 
Bureau of Industrial Hygiene, De- 
troit Department of Health, Detroit, 
Michigan. 


Silicosis on the Iron Range 


HE Committee on Pneumoconiosis 

of the Industrial Hygiene Section 
of the American Public Health Asso- 
ciation defines silicosis as follows: 
“Silicosis is a disease due to breath- 
ing air containing silica, character- 
ized anatomically by generalized fib- 
rotic changes and the development of 
miliary nodulation in both lungs, and 
clinically by shortness of breath, de- 
creased chest expansion, lessened 
capacity for work, absence of fever, 
increased susceptibility to tuberculo- 
sis, and by x-ray finding.” 

Lately, experimental studies cit 


* From an article by C. S. Raapquist, M.D., 
Hibbing, Minnesota; read before the Annual Ses- 
sion ‘the Northern Minnesota Medical Associa- 
tion, held at Fergus Falls, Minnesota, August oo 
September 1, 1936; published in The Jo, 
Lancet, September, 1937- 
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at Saranac Lake, appear to show that 
the silicosis on the Iron Ranges in 
Minnesota is not as serious as that 
caused by silica in combination with 
other ores and material. The iron 
appears to have an inhibiting effect 
upon the action of the silica. Gardner 
claims that tuberculosis in iron miners 
is much slower than in workers in 
other mines such as lead and zinc, He 
claims that silicosis is not progressive 
after exposure is stopped. 

Prevention of silicosis comes under 
two main divisions, mechanical and 
medical. It is up to the engineers to 
find means for preventing or decreas- 
ing the amount of silica dust in the 
air, or, when it gets into the air, to 
prevent it from being inhaled. Wet 
methods have been used in the mining 
industry to prevent the dust from 
getting into the air. In other occupa- 
tions, air filtering arrangements 
which will secure clean air for dusty 
air have proved successful, In min- 
ing and the driving of tunnels, blast- 
ing is the source of much of the dust 
in the air. Doing the blasting after 
regular working hours or between 
shifts will greatly lessen exposure. In 
occupations where there must al- 
ways be a fairly high concentration of 
silica dust in the air, the workmen 
should be frequently changed. If the 
total exposure in such occupations can 
be limited to one year it is believed 
serious trouble can be prevented. 


PSE-EMPLOYMENT and periodic 
ohysical and x-ray examinations 
should be made of all employees in 
occupations where they are at all 
exposed to silica dust, If infections 
can be lessened or prevented it will 
aid the silicosis problem greatly, be- 
cause the rate of progress of silicosis 
in the absence of infection is so slow 
that the individual affected may never 
be disabled. 

It is essential that there be close 
cooperation between the engineering 
and the medical personnel. If the 
most practical methods that have been 
discovered and that will be discovered 
are put into operation under capable 
direction, the silicosis problem will 
be largely solved. 

Some of my personal observations 
among the iron miners of the Hibbing 
district follow, This work has been 
done at the Adams Hospital in co- 
operation with the other physicians 
on the staff. Since August, 1933, chest 
x-ray examinations have been made 
on 501 miners. Of this number 392, 
or 78.24% were entirely negative. 
Seventy-eight,, or 15.56%, had defects 
such as broncho-vascular accentua- 
tion without silicosis, pleurisy, or 
cardiac hypertrophy. Twenty-eight, 
or 5.58%, showed first stage silicosis; 
3, or 0.59%, showed second stage silic- 
osis, There was none in the third 
stage. 

Of the 501 men examined, 195 were 
surface miners, and 306 underground 
miners. Of the 195 surface miners, 
177 were entirely negative, 17 showed 
other defects such as broncho-vas- 
cular accentuation, pleurisy, and car- 
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diac hypertrophy. There was some 
question if one had a beginning silj- 
cotic condition. Of the 306 under- 
ground miners, 205, or 66.99%, were 
entirely negative. Seventy, or 22.87%, 
had defects, such as broncho-vascular 
accentuation, pleurisy, and cardiac 
hypertrophy. Twenty-eight, or 9.15%, 
showed first stage silicosis; three, or 
0.98%, showed second stage silicosis. 
There was none in the third stage. 
All the men showing any silicotic 
condition with the possible exception 
of one, were underground miners. Of 
the three showing second stage sili- 
cosis, one was 46 years old and had 
worked underground 23 years. No 
chance to check this man up in the 
usual periodic check-up examinations 
occurred as he left his job. The 
second man showing this stage is 60 
years old, has worked underground 
25 years, and has a chest expansion of 
one inch. Physical and x-ray ex- 
aminations after one year showed no 
accentuation of findings. He has been 
working underground at his usual 
work, The third man was 43 years 
old, has worked underground 23 
years, and had a chest expansion of 
two inches. During the past year he 
has been working underground at his 
usual work. Physical and x-ray ex- 
aminations after one year showed no 
progress of the condition. 

The ages of the men showing first 
stage silicosis ranged from 28 to 59 
years with an average age of 44 years. 
They had been working underground 
for from one to 27 years with an aver- 
age of 14 years underground. They 
had an average chest expansion of 
2.84 inches. Physical and x-ray ex- 
aminations after one year showed no 
increase of findings. They have all 
been working underground at their 
usual work. 

The 205 underground miners with 
negative findings had an average of 
14 years underground, This shows 
that the condition is slow to develop 
in iron miners. 

The absence of any aggravation of 
symptoms or any accentuation of the 
x-ray findings in the periodic exam- 
inations after one year, during which 
the first and second stage groups had 
been working underground at their 
usual work, indicates that the condi- 
tion, even when started, is very slow- 
ly progressive in iron ore miners. 

In regard to tuberculosis: Consider- 
ing the data obtained from examin- 
ing this number of men the impres- 
sion prevails that the tuberculosis 
problem among the iron miners is not 
so serious. The findings enumerated 
at least indicate that silicosis is slow 
to develop in iron miners; also that 
tuberculosis is slow to develop as @ 
complication after a silicotic condi- 
tion has started. Of the 501 miners 
examined, there was not a single case 
of definite tuberculosis. There were 
two or three with slightly suspicious 
x-ray findings but in the periodic re 
check after one year there was no ac- 
centuation in these findings. Several 
of these cases showed healed child- 
hood tuberculosis. 
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